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QUANTITY PRODUCTION requires 








SPRINGS 


FOR EASY RIDING 


ESC laminated and coil 
springs produced from our 
special quality alloy steels 
are supplied in large quan- 
tities to the motor trade. 


May we include you on our 
list of customers. 


(Illustrations by courtesy of The 
Nuffield Organisation and 
Standard Motors) 


ENGLISH STEEL CORPORATION LTD 


SHEFFIELD 
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BORING AND TURNING TOOLS 


Wimet tools are boring and facing 183” dia. 
cast-iron motor end shields in a cycle time 
per component of 7} minutes — the 43” dia. 
bore is roughed, outside dia. turned, bearing 
boss and spigot rough faced in the first 
operation. Finish facing and reaming is com- 
pleted in the second operation. Roughing 


Photograph by courtesy of Brook Motors Ltd., Huddersfield 


tools machine 80 ends per regrind, and 
finishing tools only require regrinding every 
300 ends — typical Wimet performance. 

If you want to get the best out of carbide 
tooling ask for genuine Wimet and see that you 
get it— made only by Wickman of Coventry. 
Publications dealing with all aspects of carbide tooling 
are available. Write to the Wickman Technical 
Publications Dept. mentioning your particular interest. 


WICK MAN of COVENTRY 


MANCHESTER 
BELFAST 


BIRMINGHAM 
NEWCASTLE 


BRISTOL 
GLASGOW 


LONDON 
LEEDS 
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behind the scenes... 


.... throughout the British Isles. wherever more 

and more production is demanded, managements have 
installed MURAD 1” High Speed Capstan Lathes... . they 
have found by experience that this tool, outstanding in its 
performance and operating convenience, saves time, 

reduces effort. cuts costs and ensures rapid 


and uninterrupted production. 


Mur. 


MURAD DEVELOPMENTS LIMITED AYLESBURY, BUCKS. ENGLAND PHONE : AYLESBURY 790 (4 LINES) 
CABLES : MURADITE, AYLESBURY 


THE 


capstan Lathe 


Vibration free drive. High spindle 
speeds available with complete 
absence of vibration due to elimination 
of all gearing. Instant reverse at all 
speeds is obtainable. 


Controls. Grouped for the maximum 
convenience in manipulation 


Spindle. Unusually large with Hyper 
Precision pre-loaded bearings 
allows wide form cuts. 


Stop. The only capstan lathe with a 
swinging stop givingjan extra tool position. 


Bed. Massively proportioned with 
special positioning of box type 

ribs giving rigidity and maintained 
accuracy. 

Cross Slide. Choice of lever operated 
or screw operated cross slide available 
Both are equipped with exclusive 
Murad adjustable rear tool slide 
Pedals. A choice of spindle speeds in 
the ratio of 1 to 4 instantly available 
by pedal control 


P 1684 
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Is your TESTING EQUIPMENT 
keeping pace with material development 


The strength of materials under normal temperatures has to-day already been examined to a far 
reaching extent, but the behaviour of stressed materials at high and maximum temperatures is rapidly 
becoming the subject for a wider field of investigation. @ 











LOSENHAUSENWERK of Dusseldorf have a long established reputation for the development 
of material testing equipment, and the machines shown here have been designed to meet many 
of the requirements of research workers and development engineers concerned with the 
manufacture and application of materials including the new heat-resisting alloys. 


UNIVERSAL MATERIAL TESTING (1) 


An outstanding feature of Losenhausenwerk machines for static and dynamic 
testing of materials is that actual components and complete assemblies can be 
tested under conditions as near as possible to those to which the parts are 
likely to be subjected while in use. 


FOR STATIC TESTS 


Tensile, compressive, collapsing, bending, folding, shearing and Brinell ball 
pressure hardness tests can be carried out on this equipment. There are 
machines for loads from 2,000 to 200,000 kg. The larger types can be fitted 
with a Pulsator for dynamic tests with fluctuating loads in tension or com- 
pression. 


FOR STATIC AND DYNAMIC TESTS 


The fatigue life of a component as designed can 

be determined on these machines in addition to 

standard fatigue tests on the material. 

Three types of fatigue tests can be carried out :— 

(a) With fluctuating loads in tension. 

(b) With fluctuating loads in compression. 

(c) With alternating loads from tension to 
compression. 

Available with dynamic capacities from 1,000 to 

10,000 kg. The smaller machines may be fitted 

with furnaces for fatigue tests at high temper- 

atures. 


CREEP OR FATIGUE TESTING (2) 

In addition to fatigue testing at high temperatures there is a range of Losenhausenwerk 
machines for examining the creep of various materials and alloys at high temperatures under 
constant load, constant elongation and variable elongation. 

This plant is made in types for single piece tests or for testing up to 48 specimens simul- 
taneously. Experiments can be carried out for the normal period of life characteristic of 
the part to be manufactured from the material under test. (For instance 10,000 hours or 
longer.) The attention given to this equipment need not exceed that of occasional super- 
vision, 


PENDULUM IMPACT TESTING (3) 

Allied with the fatigue testing of material at ‘low and high temperatures is the increasing 
demand for Impact tests following the Charpy method as distinct from, and in addition 
to, the Izod method which has long been standard in this country. The advantage of the 
Charpy method is the speed at which tests can be made so that temperature losses are 
reduced to a minimum. 

Losenhausenwerk supply a range of Charpy type Impact Testers with striking energy 30, 
75 or 250 mkg. The normal capacity 30 mkg. machine being capable, if required, of testing 
by both the Charpy and Izod methods. 


GENERAL MATERIAL TESTING 

Equipment is available for Brinell Hardness Tests ; Spring Testing, Vibration Testing, Chain 
and Cable Testing, Drop Testing, etc. Dynamic Balancing Machines, Vibration Tables and 
Measuring Boxes can also be supplied. 


WICK MAN of COVENTRY 


LONDON . BRISTOL * BIRMINGHAM ° MANCHESTER 
LEEDS . GLASGOW NEWCASTLE . BELFAST 





228F85 
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TECALEMiT 


The Authority on lubrication 


ee ' * "|! eel 





the ‘Inside story’ 
of the Syndomic 


AUTOMATIC MILEAGE CONTROLLED 
CHASSIS LUBRICATOR 





HIS X-ray photograph of a coachis in itself unusual 
but the really interesting feature is the ** Syndromic ~ 
chassis lubricator with which it is fitted. 

This lubricator gives a predetermined and measured 
‘shot’ of oil to each individual bearing every mile, 
operating efficiently and automatically all the time the 
vehicle is running. Once fitted and regulated it requires 
no attention other than keeping the tank replenished 
with oil. 

Now see the advantages . . . no ‘dead”* time for 
periodical lubrication more pay loads . . . wear 
practically eliminated on spring shackles, king pins, 
Steering swivels, etc.—no replacement costs. 

Why not fit your vehicle with ** Syndromic * automatic 
mileage controlled chassis lubrication ? 

Let us send you full particulars of the system. 


T 378 
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ab HERBERT 
SIGMA COMPARATORS 


wide range of accurate, 
sensitive and robust 
instruments. 


Full particulars on request. 


Please send enquiries to our 


Measuring Room, Head Works 
Telephone: 88781—Ext. 139 


SOLE AGENTS—UNITED KINGDOM AND EIRE : 


ALFRED HERBERT LTD * COVENTRY 
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Wherv you want 


R Bolts, Nuts, Rivets, Screws, 
quick, Studs & Washers in all metals 
and threads e Pressure Gauges 

€ Reducing and Relief Valves 
Steam Traps, Cocks and Valves 

for every service e Ground 

* orsonal) Flat Stock e Lifting Tackle, Ball 
p & Roller Bearings, Transmission 
‘ Equipment e Machine Tools 
SOWVA, ee eferrous & Non-Ferrous 
Tubes and Fittings e Pumps 

ePlumbers Brassfoundry. 

















WE ARE ALSO EXPERTS IN NON-STANDARD 
SPECIFICATIONS AND SHALL BE PLEASED 
TO RECEIVE YOUR ENQUIRIES. 


ating wp Walkers / 


* Personal service means that your call is handled 

immediately by someone who can not only take all 
your instructions, but is ready and technically able to 
offer practical, helpful advice. 


M. W. WALKER AND STAFF LTD. 


ENGINEERS MERCHANTS 
IBEX HOUSE : MINORIES - LONDON - E.C.3 


Phone: ROYal 8191 «Wo Lines) ‘’Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH: BAHRAIN, PERSIAN GULF 
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SET... 


To handle fine quality electrical equipment is to experience 


deep satisfaction. Good honest materials and workmanship, 


painstaking finish ... everything speaks of the maker's 
pride in the quality of his product. It’s the kind of thing 
that makes the heavy motor industry turn to Simms 
for reliability, low maintenance costs and high output 
in all lighting and starting equipment. 


7’ Simms Dynamo, as used extensively on double decker omnibuses 
and the heavier types of commercial vehicles. Simms dynamos 
are world famed for their reliability. Starter, Type SG/4. For 

oil or petrol engines used for industrial, marine or 
commercial vehicle application. One of the extensive 

Simms range. 


LIGHTING & STARTING EQUIPMENT 


SIMMS MOTOR UNITS LTD 


OAK LANE «© EAST FINCHLEY 


* LONDON N2 
Telephone: FINCHLEY 2262 (20 lines) 


Grams: SIMOTUNIT, EASTFINCH, LONDON 





Smee’s M.1 
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—and a nice car, too. Cars are pretty important things these days, 
practically essential in any business, even though we’re apt to take 
them for granted. But without the car one could hardly enjoy the 
ride, and that’s where we come in, for without the things we make 


there'd be no car. Yet the production of cars is not the only business 
in which we are called upon to take a hand, and a mighty important 
hand, incidentally, for we serve the interest of manufacturers of a 
multitude of products in one way or another. No doubt the reputation 
for quality and service, built into our business over the past twenty- 


seven years, is responsible for that. 
We supply 

all industries requiring 
small fasteners of the 
highest quality to hold 
together the products 
they manufacture. 
Our specialists are 


always at your service 





to advise and assist you 
with your own particular 


problems. 





LINREAD : WORKS COx ST BIRMINGHAM 3 
-p ad 2 gt 
QUAKERS 
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Thompson 
Self~adjusting 


STEERING ROD 
ASSEMBLY 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


HN 
\ Mi ; ities 
\ ‘\ Hii 


i 


\ 


They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method 


EG fees 


POSSILPARK GLASGOW 
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TRIP TO hENSINGTON GARDENS 





“This world famous bronze” said the Managing Director waving 
é an arm “‘is a lesson and a model for you all — Watts’ * Energy’.” 
eS yy ** Bein’-a-norse-in-a-Desoutter-Tool” answered a 
x ~~ cheeky Little Horse like a flash. 
“1 was not asking a question” said the Managing Director 
acidly, ‘I was telling you. This is the famous bronze 
Watts’ ‘Energy’. Note that, as in Desoutter 
Tools, it is the horse that is doing the energy 
while the man or operator just sits on it.” 
** Sits on what?” asked the cheeky Little Horse. 
**No, no!” cried the Managing Director. 
**Not on Watts. On it”. 
** How rude!” said the 
Little Horse and ran 
off to the Round Pond. 





Desoutter Power Tools Increase Production 


CRC229 
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PHOTO 'FINISH!' 


The above photograph of 
the bore of a HAGCO 
Liner after 120,000 miles 
graphically shows how the 
iron has taken such a beautiful 
“mirror” polish that it re- 
flects perfectly a page of 


typewriting looked at , Cylinder 
through the Liner. 

Conclusive proof to all motor ey T iN | = Ea Ss 
engineers of the infinitesimal enn cme 
wear, and the outstanding D) ; 

resistance to abrasive action, S$ tellited Valves & 
of HAGCO ‘Silmocrom” V, “lve Seatings- 





and “Austenitic” Cylinder 
Liners. 


HAROLD ANDREWS GRINDING CO., LTD., BRISTOL ROAD, 
BOURNBROOK, BIRMINGHAM, 29. Telephone : SELly Oak 1128-9-0. and at 
MANOR WORKS, MANOR LANE, HALESOWEN. Telephone : HALesowen 1181-2: 
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“SUREGRIP" 


CROFTS “SURE-GRIP” V-PULLEYS AND V-ROPES ARE STOCKED IN 
ALL SIZES FOR POWERS UP TO 100 H.P. AND FOR ALL RATIOS 
FROM 1 TO 1 UP TO 8TO 1 


VISIT STAND E.6. : GRAND HALL - MECHANICAL HANDLING EXHIBITION 
CROFTS (encineers) LTD., BRADFORD 





= @) | Se oY oO LL | sd) GRAMS * CROFTERS BRADFORD 
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THE WAY TO BIGGER OUTPUT 


Britain’s 3rd 


MECHANICAL 
HANDLING 


EXHIBITION & CONVENTION 


OLYMPIA, LONDON 


JUNE 4-14th, 


1952 


Organised by ““ MECHANICAL HANDLING ™ the journal of industrial mechanization 


The Exhibition which shows how to achieve 
larger production at lower costs 


Mechanical handling speeds production and cuts costs, 
smashing bottlenecks, increasing output per man-hour 
and feeding key machines at non-stop pressure. 

Next June, at Olympia, you can inspect the most com- 
prehensive display of handling plant ever assembled. 
Experts will explain and demonstrate the very latest 
equipment for every class of industry—equipment more 
advanced and efficient than anything available hitherto. 
At the Convention, held simultaneously, mechanical 
handling’s vital part in modern production layouts will 
be discussed by recognised authorities. This exhibition 
is a ‘* must ” for every progressive industrialist, engineer 
and production executive. 


The world’s largest display of 

Conveyors. Elevators. Hoists. Stack- 
ers. Cranes. Mechanical Loaders and 
Shovels. Fork Lift Trucks. Indus- 
trial Trucks. Coal Handling Plants. 
Overhead Runways. Aerial Run- 
ways. Grain Handling Plants. Wagon 
Tipplers. Ancillary Equipment, etc. 


Working Exhibits 

Many of the exhibits will be opera- 
ting, a facility made possible by the 
vast area of 250,000 square feet. 


Consulting Service 

Consulting engineers will be avail- 
able without charge, and appoint- 
ments can be made in advance 


Industrial Cinema 

Films showing various types of 
equipment in actual use will be 
screened in the Exhibition Theatre 


PLAN YOUR VISIT WELL AHEAD—POST THIS ENQUIRY TODAY 








SEND 
NOW 


FOR FULL ¥ 
DETAILS + 


Name 
Firm 


Address 


To “Mechanical Handling,” porset HOUSE, STAMFORD STREET, LONDON, S.E.1 


Please send the 1952 Exhibition brochure, free season ticket, Convention details, etc. 
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STAINLESS 
‘STEELS 


The Motor Car Industry is another example of:the ever increasing 
uses of ‘‘Trubrite’’ Stainless Steel in the form of Cold Rolled Strip and 
Wire, quite apart from the already well established uses of Bright 
Mild Carbon Steel Strip, Bright Steel Bars and High Strain Wires, 
with which we have for so long retained the confidence of Motor Car 
and Motor Accessory makers. 


ARTH UBBBE .©@ SONS LIMITED 


STEpmemeeR KS ~ MEADOW HALL - Nr. SHEFFIELD 


“TRUBRITE” 
ALSO AT CROWRPORKS, BESSEMER ROAD, SHEFFIELD 9 
Visit our Stand No. D.530, B.I.F. Castle Bromwich, May 5—16. 


Phone: Sheffield 36931 (10 lines). 
€ 890-2 
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FULLER HORSEY 


Ss ON S &® CAS S ELL 


Wish to advise their clients that owing 
to erection of the new Lloyd’s Building 
in Billiter Square, it has been necessary 


to remove to the new offices 
AT 


10 LLOYD’S AVENUE - LONDON - E-C:-3 


Telephone ROYA L 1861 





AND FACTORIES 


om 











. — ~ SINCE 1807 
as ry | 7 oy 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 
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‘““My experience confirms their claim of 


prompt and attentive service” 


says Mr. User. 


Vv CANNING 
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CONTROLLED 


For shackles 


PRIVATE CARS : MEDIUM GOODS VEHICLES : 
TRANSPORT VEHICLES 


Metalastik U.D. Bushes are made by a patented process. 
Their success has led to their ever-increasing adoption by 
practically all of the foremost high-production and high 
quality manufacturers. 


FOR EXTRA HEAVY VEHICLES 


Originally evolved at the request of Leyland Motors Ltd., 
and now used by other vehicle manufacturers of repute, 
this patented design, successfully proved over immense 
mileage at heavy overloads, embodies a striking principle 
In shackle-bushes, and is now available to all manufacturers. 
The heaviest loads and thrusts are carried by bushes little 
larger than those of lubricated metallic type. 


For. LFS 


Metalastik, focusing closely on all modern developments, 
were foremost in investigating the heavy duties imposed 
by I.F.S. linkage. By the use of their exclusive three-way 
duration testing machine, and by employing their perfected 
rubber-to-metal weld, they rapidly developed bushes of 
fine performance and durability. Among these are the 
bonded cone (B.C.) and axial snubber (A.S.) bushes which 
have outstanding advantages, leading to their wide adoption 
by many of the foremost firms. 

The B.C. bushes, in addition to offering their ideal 
advantages for pivotal movement, have, with their 
shouldered end faces, a great capacity for meeting axial 
thrust, an important factor in these days of powerful 
brakes. 

Both types offer the high-duty and long life characteristic 
of a Metalastik ultra-duty bush. 





In all matters relating to the ‘‘rubber-fluid’’ 
accommodation of movement, or the suppres- 
sion of vibration, our engineers are at your 
disposal. 




















The wide range of Compo oil retaining bearings provides 
a ready solution to many of the problems of bearing 
selection. Compo has a porous bronze structure 

and is impregnated with oil which is exuded 


according to frictional speed. For bearings that 





provide complete self lubrication, that give silent 


service without continual maintenance, 
that make better machines and 


appliances, specify Compo. 














BOUND BROOK BEARINGS (G.B.) LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 


Telephone: Lichfield 2027, 2028 A Birfield Company Telegrams: Boundless, Lichfield 
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“CHEMI SEALED” 
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Perfect Prints 


Amazing Strength 


Unmatched Smoothness 


Non-crumbling Needle Points 


Eagle Chemi-Sealed Turquoise Drawing 
Pencils are now made with 100% ‘*Electronic™ 
Graphite. “Electronic” is Eagle’s trade name 
for a blend of crystalline graphites of highest 
purity from Madagascar and Ceylon reduced to 
particles of micronic fineness in our patented 


Attrition Mill. 


To the draughtsman this means : 


because the finer the particles of crystalline graphite, 
the blacker, denser and sharper is the line made. So 
opaque and densely uniform is every line from a 
TURQUOISE DRAWING PENCIL that you can make sharp, 
perfect prints direct from your pencil tracings. 
because upon reduction the graphite crystals break 
down into microscopic particles of infinitely varied, 
close interlocking shapes. The clay binder completes 
an extremely dense ceramic structure... the strongest 
lead structure ever achieved. However finely the point 
of your TURQUOISE Drawing Pencil is sharpened it will 
stand up to its job. 

because Crystalline graphite is nature’s perfect lubri- 
cant. Leads made with it 100% have a frictionless, 
easy gliding quality impossible in leads with a content 
of amorphous graphite which contains harsh, foreign 
materials. In addition, the Eagle super bonding pro- 
cess gives TURQUOISE Drawing Pencils stronger points 
and seals in the waxes for permanent smoothness. 
because the particles of ‘‘Electronic’’ Graphite are so 
fine that millions more crowd into the air spaces in the 
lead, producing a richer, tighter lead that deposits 
more particles, more evenly, at every stroke. For this 
reason the new TURQUOISE Drawing Pencils hold a 
needle point better than ever and give a uniformly 
dense and unbroken line. 


EAGLE PENCIL COMPANY, TOTTENHAM, LONDON, N.17 
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‘* T wish I could 


show you ALL the clips 


we make at 
TERRY'S” 


. . . and here are three 
** specials” 


You’d have a surprise—CLIPS in every possible shape lhree really popular 

y m ‘ : - clips. Nos. 80 and 81 

and size, CLIPS in steel, bronze, stainless, plated, etc., te, come }” to 2” from 
stock. No. 300—an 

CLIPS for every trade under the sun. . . and if you exceptionally good 
drawing board clip— 


specification TERRY’S Research costs 5,- a dozen (inc 


want a clip mad 
p.t.), from stock 


Department is there—ready and willing to give you 
the benefit of 96 years’ experience =, 
—— Want to know all about springs ? << = 


Here’s a book packed th spring know-how from cover to 
ind today. Post free 12 6. 





300 





cover — the finest 





Sole Mokers: HERBERT TERRY & SONS LTD., REDDITCH © LONDON - BIRMINGHAM - MANCHESTER 
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\DIA/ Three optional 
\Y transmissions ae 
The high-duty differential, showing enlarged 
splines on axle shaft; it is carried in a rigid 


and the most rugged Cuntealctiass" cage: 
detail construction 


Using the same finely engineered axle-casing, 
specialized differential gearing and high-duty axle 
shafts, these ‘H’-series Timken-Detroit axles are 
available with three types of Hypoid final drives: 
single-reduction, Hypoid & helical double-reduction, 
and 2-speed Hypoid & helical double-reduction. 


All these transmissions are greatly improved in 
durability by the use of Hypoid bevels, and retain 
many typical Timken features in improved form. 


Track: 693” with hydraulic brakes, 70” with air 
operated brakes. 
9.00 x 20 tyres on dual disc wheels, with 
12.2” spacing. 


Ratios : Single reduction : choice of 57,6/,6% and 7}. 
Double reduction: choice of 7:3, 8°15 and 
9-15. 
Two-speed : 6:13 high, 8-15 low. Differential pinion hubs are longer and bronze 
bushed: trunnions are larger. Thrust was 
are hardened steel. 
Exclusive European distributors for 
The Timken Detroit Axle Co., Detroit, Michigan, U.S.A.:— 
AUTOMOTIVE PRODUCTS COMPANY LTD., 


BROCK HOUSE, LANGHAM STREET, LONDON, W.1 
ENGLAND 


eee 7 


3 : Hollow-ribbed differential carrier is stiffer. 
The forged high-carbon steel housing ; % I em lighter and better looking. 


note rectangular-section extensions. 





DOUBLE DIPPING 


doubles Safety 


Twice the lighte No more dazzle © Half the risk 


Fuel Injection and Electrical Equipment 


Ct: I MI TED, ACTON, LONDON, W. 3 


@174-497 
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CAST IRON 


Exhaustive tests at high speeds and production 
and use over a long period have proved the 
suitability of Darcast Flywheels in high duty 
cast iron for petrol and diesel engines and 
_ for compressors. Long specialised experience 
ensures homogeneity in the castings which is 
necessary to obtain uniform density with perfect 
balance, while the machining faces are free from 
hot-crazing and suitable for friction clutch 
operation. Our current production covers a 
wide range 7"-24" diameter and 8 - 300 |b. 
weight in irons with a tensile strength of 
15-24 toms per sq. in. Strict metallurgical 
control maintains the high quality of the material 
and advanced methods of mechanised production 
keep the cost of castings at the minimum. An 
interesting new leaflet is available on request. 


: ey 
c | 
: “4 
; ¢ 
i 7 
: 
1 : 
: 4 
i. 


b m 
ais 





OY Gavloltha Wy Vehreltel Waal (cmal ihe 
SMETHWICK 40 BIRMINGHAM | 





“CARME 


 @n 
' C¥e to ts 


: "ter 


rifigs 
| *s). . engiteers with foresight sleeves 


|. have Been, quick to appreciate the s 
% advantages of CARMET*, and every- bearings 
| Where, more.and more, they are seals 


‘ Specifying this material. Combining 
|) the strength of metal with the self- 


lubricating properties of Carbon; 
there is extremely low wear 
rate, a favourable co-effi- 
cient of friction and good 


resistance to high 
temperatures.  ™* MORGAN CRUCIGLE - 


COMPANY i / tim: reo 


Our Engineers will be to advise you BATTERSEA CHURCH ROAD, LONDON, S.W.11 - 
on its application. ‘Telephone; Bascerten G82, ‘Telegrams: “Crucible, Souphone, London.” 
: ‘ fa 


* CARMET is @ Registered Trade Mark of The Morgan Crucible Company Ltd, 


C35 
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Making the 
better motor oils 
of today 
and tomorrow 


e 





NTO Shell’s great Stanlow Refinery, in Cheshire, go millions 
of tons of crude oil every year. Out of Stanlow—after 
undergoing many complicated 
refined oils needed for your vehicles. 
Close to Stanlow is Thornton, Shell’s Research Centre. 
900 scientists and technicians are always experimenting. 
is put through every sort of test—both scientific and practi 


processes—come the highly 


Here 
“Oq)” 
al 


=to develop the even better motor oils of tomorrow. 


LEADERSHIP IN LUBRICATION 
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OUTPUT INCREASED 2807 





When a gas flame was 





le used to braze the box 
voke the spread of heat 
caused such distortion 
that it was necessary 
to mill the top face 


and to redrill the holes. 





Both these operations are 
avoided by using H. F. induction heating, 


and output is increased by 280%. 














H.F. INDUCTION 
HEATING 
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are making 
sure with 


HARPER quality 


Valve-covers for the 
famous Alvis engine are 
high-grade Harper cast- 
ings, supplied enamelled 
and finish machined in 
the tradition of Harper 


quality. 


Ha Tpe Tc 
and 


Harper-Meehanite 
astings 


Harper quality covers grey iron and 
Meehanite castings, and also metal press- 
ings, machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, S.W.1. Tel: TATE GALLERY 0286 
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MMONIC BON 


and now 


N/MONIC 3 


Nimonic 90 marks a further step forward in the development of materials for 


gas turbine construction. Its creep resisting properties are some 50°C better 
than those of Nimonic 80A, under all conditions. Even at 870°C it has a 
high load-carrying capacity for long periods. 


> 1s a registered trade mark. 





CREEP CHARACTERISTICS OF NIMONIC go. 





Stress (tons/in*) to produce creep extension of 


0.2 0.5% Rupture 


34.0 
27.5 
20.0 
12.5 











HENRY WIGGIN & COMPANY, LTD. _ WIGGIN STREET, BIRMINGHAM, 16 


ENRY wicc! 
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GACO M.L OIL SEAL 


[British Patents 47813, 479743] 


The Scientifically Designed Oil Seal 
which is now the accepted standard for 
Rotary Shaft Oil Retention. Made of GACO! 
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Deep rim affords perfect Spring Retention. 


Large Face Angle brings Sealing Edge well 


below spring. 
Knife Edge Contact at Sealing Point. 


Sealing Point stiffened against local 


deformation by large included angle. 


This section stiffened to prevent 


deformation under load, 
Shaft angle gives adequate clearance. 
Flexible Web. 


Gaco Skin affords better fluid tight fit 


in housing. 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS 


Fluid Scaling Engineers 


(Ap 


REGO TRADE MAAK 


GEORGE ANGUS & Co [7 
OIL SEAL WORKS 
NEWCASTLE-ON-TYNE 6 


Telephones : 56161-3 
Telegrams: ““Gaco Newcastie-on-Tyne’’ 








aaa 
ni 
Hy | ¥ 


YIN 
We don’t cast in doubt.. yA IE Il o 


Before pouring our aluminium billets and slabs in the foundry, every melt is sampled and within 
two minutes we have a complete analysis, showing the exact percentages of a// constituents. If there 
is anything wrong we can correct it then and there—and get another check analysis before we pour, 
How is it done? . . . Like everything else at T.I.A., by keeping abreast of the latest developments 
in plant and laboratory equipment. In this case by an entirely automatic spectrographic apparatus 
called a Quantometer — made by Applicd Research Laboratories in California—and the only in- 
strument of its kind 
From our point of view, it means that we can send a billet to the extrusion press or a slab to the 


in this country. 


rolling mill immediately it is cast with absolute certainty that it is to specification; from our custom- 
er’s point of view it means even greater uniformity in his material; and from any point of view 
it’s another example of what we mean when we say 


T.I. ALUMINIUM LTD., 
Redfern Road, Tyseley, Birmingham 
Telephone: Acocks Green 3333. A ® Company 





ALUMINIUM AND ALUMINIUM ALLOY INGOT, SLABS, BILLETS, SHEET, STRIP, TUBES AND EXTRUSIONS TO 
ALL COMMERCIAL, A.1.D, AND LLOYD'S SPECIFICATIONS 
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This component, a steel 
forging hardened to 
Rockwell 58° Scale*C, 
was plunge ground on 
four diameters in only 
8 seconds, whilst th 
redressing of the grind 
ing wheel was accom- 
plished in § minute 


x Actual grinding time E secs! 





In common with other leading automobile manufacturers, the Ford Motor Co., (Canada) Limited 
employ only the most modern production methods. Amongst their tools is this Newall 10” x24” L.A. 
Grinding Machine. With this machine, all diameters of Gear Transmission Countershafts can be 
ground at one plunge—the actual grinding time taken 
being only 8 seconds. The L.A. Grinding Machine has 


yvroved to be the right tool for high and economic outputs. 
J g £ | 


(gear Transmission counttershaft 
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THE MACHINE TOOL APPROACH T 


\ 


Tic 


prod 














uct Shock absorber piston rods. 


process Harden surface to }” of each end. 


outp 


ut 1,000 x 6}” or 700 x 9}” rods per hour. 


Birlec 25 kW progressive induction hardening 


e & u i p ment machine. 


work 


cost 0.13d. to 0.20d. per rod. 


Handsomely beating the specified production 

rate; this Birlec surface hardening unit 

delivers straight, scale-free, uniformly treated piston 
rods which require no further finishing operations. 








= INDUCTION 
(Gc HEATING 
J 


} 


<= DIVISION 











SM 8.6660 


Automatic control ensures constant, high 
quality without skilled labour. 


Other advantages of Birlec induction heating 
‘machine tools’’ (now installed in many automobile 
and other mass production plants) are outlined 

in Publication No. 78C. May we send a copy? 


BIRLEC LIMITED 


ERDINGTON+BIRMINGHAM 24 
Telephone: EAST 1471 (9 lines). Telegrams: Birlec, Phone, B’ham 
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Foreign and Colonial Enquiries to 





OAKENCLOUGH, GARSTANG -nr. PRESTON 


VM MORMOM GIMME MOA Cla 


I71..QUEEN VICTORIA ST. EC4 








Detachable oll filter 


ao 


This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 
filtering element can be replaced without disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 








means less motor wear and longer motor life—the objective of 

















every motor manufacturer. 

















AIR CLEANERS - AIR SILENCERS - CRANKCASE BREATHERS 
CAR HEATERS - FUEL PUMPS - SPEEDOMETERS - GAUGES 
INSTRUMENT PANELS : OIL FILTERS - THERMOSTATS 


SPARK PLUGS WINDSCREEN WIPERS - DIE CASTING 





If vou are contemplating an important new design, or a modification of an AC-SPHINX SPARK PLUG COMPANY, 
existing one, take advantage of the facilities of the AC Technical Bureau. ; - 

- : : Pe DIVISION OF GENERAL MOTORS LTD., 
We probably can save you hours of planning and experimentation. Write to the 


AC Technical Bureau, 54, The Butts, Coventry; or telephone Coventry 61747. DUNSTABLE, BEDFORDSHIRE. 
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RADIATOR MAKER 
to the Motor Trade 


The Coventry Motor Fittings Co., Ltd., known 





more familiarly in the trade as CMF supplies annually 
a large quantity of the radiators used in leading 
British cars and commercial vehicles. Over a period 
of 50 years an unrivalled experience of cooling design 
problems has been built up, and the specialised equip- 
ment and production processes devised for large scale 
output of these exacting components are unique. Our 
Design Dept. is able at any time to put forward a 
suitable type of radiator or allied equipment for your 
special requirements. An enquiry to the address below 
will bring a qualified technical representative to take 
full details. 


COVENTRY MOTOR FITTINGS CO. LTD., COVENTRY 
Tel. Cov. 3144-5-6 






Cogent 
ee 


Nets 





COVENTRY MOTOR FITTI 






































Do everything you can to make 


the roads safe for everybody 


[ Joseph Sankey and Sons Limited 
| sankey oF WELLINGTON Wellington, Shropshire 


THE LARGEST WHEEL AND CHASSIS FRAME MAKERS IN BRITAIN 
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VANDERVELL 
Thin Wall Bearings 


SERVE ALL BRANCHES OF THE 


ENGINEERING INDUSTRY y, 


Lo 


Fi 





_eelicciiiigc te 


-® VANDERVELL 


eo 
AMowiititeion PRODUCTS LIMITED 
WESTERN AVENUE PARK ROYAL LONDON W3 


| | 
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Fordson 


CARRIER 


They all use 





Bonded Rubber to Melal Parts 


aaa MANUFACTURED BY 


Firestone 


EXPERTS IN DESIGN 
AND PROCESS 























Frrestons. Jyrs & Russerr Co. Lrp., 
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1300 cu. ff. and under 3 fons... 


70YD LOOM 


Woven Fibre 


FURNITURE 


W.LUSTY & SONS [TD 


LONDON. E.3. 


WNT 
e 


ANU 
———— 
\ 


\ 


Yet another example of the light weight and 
1300 cu. ft. 


furniture removing van. The Luton body, which 


versatility of ‘Duralumin’ is this 
is constructed of this light alloy, and the Austin 


5-ton coach chassis, together come within the 
“under 3 tons” tax class. The internal dimensions 
are 21’ 4” long (behind driver) by 7’ 


8’ 6” high at centre. 


0” wide and 
A special feature is the front 
of the cab, which has been specially adapted to 
mate with the standard production type scuttle. 


*Duralumin’ is particularly suitable where loads 
have to be carried at highly competitive rates. With 
a weight only a third that of steel, ‘ Duralumin’ 
saves on fuel costs and tyre wear—and thus promotes 
a lower overall cost per ton mile. In addition it 
is extremely robust and resistant to corrosion. 
Today more and more coach and body builders are 
recognising the great advantages of ‘ Duralumin’— 


the finest of the light alloys. 





‘Duralumin’ was developed and is manufactured exclusively by James Booth and 
Company Limited. This photograph is reproduced by courtesy of the Duramin 
Engineering Company Limited of Park Royal, London, N.W.10 —a wholly inde- 
pendent concern with a long experience of the reliability of ‘Duralumin.”’ 


JAMES BOOTH & COMPANY LIMITED Sry ARGYLE STREET WORKS - BIRMINGHAM - 7 
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ENGLISH ELECTRIC 


h.r.ce fuse links 


ASTA CERTIFIED 


The Association of Short Circuit Testing Authorities 
(ASTA) issues Certificates of Rating for fuses giving 
satisfactory performance when tested in accordance with 
the appropriate clauses of British Standard 88. 

The complete range of ‘ ENGLISH ELectric’ Type ‘T’ 
High Rupturing Capacity Non-Deteriorating Cartridge 
Fuse Links has been ASTA certified for Category of 
Duty 440AC4 to the 1939 edit of B.S.88 (the highest 
category at that time) and for Categories of Duty 440AC4 
and 440AC5 representing 25 MVA and 35MVA respec- 
tively to the 1947 edition of B.S.88. 


ASTA CERTIFICATE NUMBERS 
B.S.88: 1939 B.S.88: 1947 
440AC4 440AC4 440 AC5 


RATING LIST 
AMPS. NOS. 


TIA30 617 1016 2074 
T1S60 616 903 2022 
TC100 615 932 202! 
TF200 251 933 2033 
TKF300 > 934 2032 
T™M400 ) 935 2031 
TT500 936 2025 
TLT800 2026 


The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


egear Works: East Lancashire Road, Liverpool, 10 


PRESTON . GBY s BRADFORD ¥2 LIVERPOOL 
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Because GIRLING 


work in such close liason 
with the BRITISH CAR 
MANUFACTURERS 


THE BRAKES. DAMPERS 
Because GIRLING and Chassis Engineering of this 
are so much in advance organisation. the largest of its kind 


in technical design — the 


result of never ceasing in the British Motor Industry 
ern e GIVE AND MAINTAIN SUPERLATIVE 


Because GIRLING PERFORMANCE UNDER 
Suppor every roauct ALL CONDITIONS 


with a world wide 
service scheme 


AA 
A 
A, 


teh 





THERES NO DOUBT ABOUT IT 


GIRLING 


ARE WAY our AHEAD 


GIRLING LTD ° KINGS RD TYSECEY BIRMINGHAM 11 
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ee Zon PANEL SPAND iT 
RUBBER SELF SEALING 





sw | WEATHERSTRIP_ 




















GLASS am | | y a ae 3 vs | __semer PLATE 








DESTINATION BOARD | 





¢ 





FIXED 
FRONT SCREEN 























&. 
HEAD LAMPS | 





VENTILATING LOUVRES 














/ 


MOVEABLE ] i 
FOG LAMPS 
j 








FRONT SCREEN 











i 


RADIATOR HOUSING | | CURVED WINDOW | 














SPECIFY SPANDIT WEATHERSTRIP for ALL PURPOSES 
of WEATHER SEALING 
For prices and service details. write to us at DUNSTABLE 


Mlustration by courtesy of WINDSORIAN COACHES 


Vanufactured in Dunstable under licence from General Motors 
Corporation of America (British Patent Numbers 529527, 532152 


and improvements) by = 
EMPIRE RUBBER COMPANY 
in association with RUBBER BONDERS LTD. (Props.: H. G. Miles Ltd.) 
DUNSTA BLESS BEDFORDSHIRE - ,ENGLAND 


TELEPHONE: DUNSTABLE 803/6 
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ON PRODUCTION - EVERYWHERE 


Dv) Fi 


- ~=—SSINGLE- SPINDLE 
AUTOMA 


a) 


B.S.A. TOOLS LTD., BIRMINGHAM, ENGLAND. 


e--- — 





SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO., LTD., MARSTON GREEN, BIRMINGHAM. 
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Compressed Air? 


BROOMWADE C.M.C! 


* 
MODEL A 


MC ARRAN A RECEIVER- MOUNTED UNIT 


This electrically-driven hi 
Compressor delivers 1 


at 150 Ibs. p.s.i. and 1.8 


and-carrying ‘BROOMWADE’ 
5 cu.ft. free air per minute 
cu.ft. at 100 Ibs p.s.i. 

Write today for full deta 


of the *BROOMWADE"’ 
C.M.C. model Compres 


BROOM & WADE LTD., HIGH WYCOMBE, ENGLAND. Tel: High Wycombe 1630 (8 lines). Grams: “‘Broom’*’, High Wycombe 





47S. 
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MECHANICAL EARTH MOVERS. 


We are prepared for the day when Building 
projects will be top priority. Excavators, 
Bulldozers, etc., perform the heaviest, most 
gruelling tasks with the utmost dependability, 
while R4M Bearings carry the loads. 


If you require anti-friction Bearings for tomorrow’s 
designs, you will assuredly find a Bearing to suit your 
requirements. among the R4M Comprehensive Range. 








The long path to perfection 


P< 
~ 


REAR REESE 


- PRR 


» 
Sa 


VORA * es. 


\ 





MORI! tae! OF 








On ly by practice and rnore practice until the neighbours bang on the wall will her 
piano playing approach perfection. It takes years and years, and there are no short cuts. And so it is also in the 
making of steel tube. For 25 years the men who make Tru-Wel Tubes have been practising their craft, learning 
new lessons, and getting nearer to perfection. Most users would call them perfect now. For all practical purposes 
Tru-Wel is completely uniform in strength, concentricity, wall thickness and composition. Whether supplied in 
straight lengths or manipulated to customers’ orders, it gives unfailing satisfaction to users of almost every known 


method of assembly. 


Tru-Wel ELECTRICALLY WELDED Steel! Tubes Tru-Wel STAINLESS STEEL Tubes 
Supplied in straight lengths from 4” od M from Austenitic steels of the 18 
to 4%” od in gauges 22 to 6, or mani r m 8°, nickel type. In straight 
pulated to your special requirements. Also g o d to 2” o/d in gauges 20 to 


available in a range of standard section 12, or manipulated to measure 
A @ comeanr TUBE PRODUCTS LTD., OLDBURY, BIRMINGHAM 
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leven, 


ALL THESE FAMOUS MAKERS FIT 


S/N ON 2S AXLES 


GUY J ‘ 


aa 


RANSOMES & RAPIER & 








o imodels reflects ncreasin 
ercial vehicles with two complete aa 


‘ratios—equal outs cist ak siend rive for every 
jerve so ag meager sen Sayeed sagan ON 
E enables engine to nm its most 
ning speed always. Write for full particulars. 








TISH MANUFACTURE 


STOCKS OF SPARES AVAILABLE IN ALL PARTS OF THE WORLD 
EA21 


EATON AXLES LIMITED - 25 VICTORIA ST - LONDON S.W.1 - ENGLAND 


In association with—EATON MANUFACTURING CO., CLEVELAND, OHIO. U.S.A - E.N.V. ENGINEERING CO. LTD.. LONDON, N.W.10 - RUBERY OWEN & CO. LTD., DARLASTON 
Telephone: ABBEY 6471 








FIRST?.. AND 


LAPASLA | 


NON-FADE Wioudded BRAM Ele 








1 Scammell 15-ton Rigid 8-Wheeler. 2 Leyland * ‘Comet 90’ Truck Model ECO2.IR. 
3 Albion 8-Wheeled Heavy Duty Vehicle. 4 FergusonStandardTractor. 5 Tilling-Stevens 
Express Type. L4MA8. 6 British Trailer Company’s Airflow II 50-Seat Semitrailer Coach, 
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a 


way, ahd is still leading this highly 


ded Brake Linings are daily proving 


ei “‘forin “of Pransport, 
_ The illustrations demonstrate clearly a few of the extensive range 
af. vehicles to which CAPASCO is now fitted as original equipment. 


3" Moulded Homogeneous Structure 4 High Mechanical and Impact Strength > Rapid 


ES ¥ ar to ‘Wafer’ Thickness 4 Impervious 
"="="—Drums 4 Suitable for Medium and Heavy 





114-116 PARK STREET > LONDON W.1 


Phone ; GROSVENOR 6022 P.B.X. Grams: “INCORRUPT, LONDON” 
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IS WATCHING OUT FOR YOU 


But don’t be alarmed, F.B.I. in this case stands for Ferodo Batch 
Investigation — and it’s your interests that are being watched. 

From every batch of Ferodo friction materials, samples are taken and 
ruthlessly tested for efliciency and durability. On the M.I.R.A. Track (of which 
Ferodo Limited are one of the largest users) the final and practical proving of the finished 
product takes place. All this, and the ceaseless experimental work in the Ferodo Test House, 
ensures that Ferodo friction materials maintain their high standard of reliability, efficiency 


and durability that makes them first choice for safety all over the world. 


We freely and cordially invite British and Overseas Automobile Engineers 
to make full use of the Ferodo Test House. 


FERODO 


BRAKE & CLUTCH LININGS 


FERODO LIMITED CHAPEL-EN-LE-FRITH 1 Mfember of the Turner,& Newall Organisation 
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ICH ARE 40% LIGHTER TH 
LUMINIUM WITH EQUAL STRENG 


STERLING | 
METALS 


P LIMITED 
aC COVENTRY 
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OUR ENGINEERS ARE READILY AVAILABLE FOR CONSULTATION ON NEW PRODUCTS 
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This latest addition to the Silentbloc 
range has been designed to provide an 
engine mounting with a better perform- 
ance at a lower price than any compar- 
ative type. 

Of high load-carrying capacity and 
exceptional flexibility, the ‘ Frustacon’ 
has a range of deflection rates as wide as 
the engine designer could desire. The 
unusually large volume of rubber per- 
mitted by the ‘Frustacon’ construction 
works in shear and compression. 
Compression pad (top) and rebound 
feature (bottom) are moulded in one 
piece. 


LAr The mounting is low in height, compact, 
oe, easy to fit and readily accommodated in 
GZ, engine layouts. 


_ 20 
Ft 
Sor every loae 


‘FRUSTACON’ 
MOUNTINGS 
are fitted in 
the I.F.S. of the 
1952 
ROVER ‘75’ 


“SILENTBLOC.» 


VICTORIA GARDENS, LADBROKE ROAD, LONDON, W.!II. TEL. PARK 982/ 
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Britain’ 


foremost 


Distributors::: 


Stockists of : 
‘““DOnren, ‘ES.C.;” 
‘“‘INTAL,” ‘ QUALCUT,” 
“DOUBLE-MUSHET,” “CAPITAL,” 
“GOLDEN ARROW,” “PEARLITE,” 
“PRESTO,” “MOTOR,” ETC. 


‘“* FIRTH-BROWN,” 
*“* CARDINAL,” 


Head Office: 
STANHOPE STREET, BIRMINGHAM, 12 
Tel : CALthorpe 1361 (5 lines) Grams : “ Emancee, Birmingham.’ 
Manchester Office : 
MANCHESTER OLD ROAD 
RHODES, MANCHESTER 


Tel : Middleton 3654 (3 lines) 
Grams : ‘“‘Emancee, Middleton, 
Manchester.”’ 


London Office : 
295 EUSTON ROAD 
LONDON, N.W.1 


Tel: EUSton 5311 (3 lines) 
Grams: ‘* Emancee, London’”’ 


SM/MC.400d 


“7 








radial drilling, 
boring and 


tapping 
machine.... 


Ajax 4'6” machines production 
boring and reaming in our 
own factory. 





>t Symbolical 
of Strength..... 


4ft. 6in., sft. and sft. 6in. sizes. 

3ft., 3ft. 6in. and 4ft. saddle traverses. 
8 speeds in choice of 3 ranges. 

4 rates of power feed at each speed. 

I Zin. dia. spindle with r4in. feed. 

3in. capacity in cast iron. 

Completely electrified. 

No friction clutches. 














Write for leaflet AF4 to 
AJAX MACHINE TOOL CO., LTD., West Mount Works, Halifax, Yorks. Proprietors: Ada (Halifax) Ltd, 


( AJAX ) macHINeE Toots 
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24 Hours of strain without respite 


At an average speed of 93.498 m.p.h. Peter Walker and P. N. Whitehead 
drove their winning Jaguar through the innumerable twists and turns of the 
Le Mans circuit for 24 hours—hours of intense strain for driver and car 
alike. Constantly shifting gear, braking and accelerating away again, every 
time the speed is varied the load is thrown on to the transmission, the 
propeller shaft being the vital link between the power developed and the speed 
attained. Specialists in motor transmission, Hardy Spicer have designed and 
developed propeller shafts and universal joints which are standard fittings 
to Jaguar cars and throughout the motor industry. 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER & CO. LTD. (A Birfield Company WITTON,. BIRMINGHAM, 6 
VICTORIA, AUSTRALIA 


HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13 
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Dunlop Flexible Pipes put an 

end to pipe difficulties. Consider 

some of the practical advantages 

which they offer: durability and hig! 
fatigue-resistance, resulting from special 
Dunlop design and the traditional quality 

of materials and workmanship; short end- 
fittings that offer ease of installation; secure 
end-fittings that cannot be shifted by internal 
pressure. There are many types of coupling for 
original fitment or replacement, and, of course, 
high, medium, and low pressure ranges. The 
Dunlop Technical and Consultative Service is 


ready to advise you on all application problems. 


fit 


DUNLOP 
teuble pes 


DUNLOP RUBBER CO. LTD., FOLESHILL, COVENTRY 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


THE ‘MARLES’ End-location adjustable. 

DOUBLE-ROLLER Large angular movement. 

GEAR, made in a 

range of sizes 

covering every type 

of chassis. Trunnion or spigot mounting alternative 
on heavy types. 


MARLES 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 





Very compact box. 
For fore-and-aft or transverse layout. 
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mPeePenRN TIMING DRIVES 


A drive on which the first 
i stage is automatically ten- 
sioned by a leaf—spring 
tensioner, the second stage 
having provision for chain 
adjustment by jockey wheel. 
The wide experience of our 
Technical Department is readily 
available, and, to ensure the 
best performance we invite 
consultation in the initial 


stages of design. 


Two stage drive, with spring blade tensioner 
and jockey to twin overhead camshaft 


RENOLD 


TIMING CHAINS 


Write for Catalogue Ref. 115 07/34-N 


RECC 4 THE RENOLD & COVENTRY CHAIN COMPANY LIMITED - MANCHESTER * ENGLAND 
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KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 
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| d This valuable book. is FR re... 


Good design, good steel, good treatment are the 
three keys to satisfactory and economic design for 
production and service. If the design is poor, 
then the best steel and treatment will not redeem it, and vice versa. 


Every engineer, designer, draughtsman, student will welcome this 


stress concentrations, what alloy steel to use for different applications, its 
treatment, etc. 
Write now—a hundred valuable diagrams, graphs and tables. Please send your FREE Booklet 


3 KEYS TO SATISFACTION ” 
BLOCK LETTERS PLEASE 


Climax Molybdenum Company 
of Europe Ltd. 


Technica! Enquiries: 99 Pinstone St., Sheffield, 1 
(Registered Office: 2-3 Crosby Square, London E.C.3) 


Name 











THE 


MIDLAND 
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* Chromidium”™ is the exclusive product of :— 
MOTOR CYLINDER CO. LTD., 
BIRMINGHAM 40 


BIRMID WORKS, SMETHWICK 











West Makes OF BRITISH PASSENGER-CARRYING VEHICLES 
FIT ! | | : 


VALETTA ROAD, ACTON, LONDON, W.3 TELEPHONE: SHEPHERDS BUSH 3443 (4 LUNES) TELEGRAMS: NEWSORBER, EALUX, LONDON 
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Road 
Springs 











according 





to 
Cocker 


-cocl and Camimaleda 
COCKER BROS LTD 


FITZALAN WORKS - SHEFFIELD 9 - TELEPHONE 41188 
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The designers instinctive choice 
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HOFFMANN 
BEARINGS 


Front hubs must be free from slackness. 
Wear on the bearings causes shaky steering 
and wheel wobble resulting in uneven 
tyre wear. The wearlessness of Hoffmann 
Bearings is a well proved advantage. 
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an 
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THE HOFFMANN MANUFACTURING COMPANY LIMITED : CHELMSFORD, ESSEX 
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means fewer 


duction, and poor lighting is a 


Better lighting 


REJECTS CAN BE EXPENSIVE in line pri 
The better your lighting, the better the 


main cause of faulty work. 
job people can do, and the fewer errors they will make. With the 
latest type of fluorescent lighting, you not only save power and money, 
but you get better light—and more of it. By installing better light- 
ing you can get better and’ faster work, and use the available 
electricity more efficiently. 


Electricity for PRODUCTIVITY 





Motor car assembly — pit beneath assembly line for under-chassis work 


Errors 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. 
They can advise you on ways to increase production 
by using Electricity to greater advantage — on 
methods which may save time and money, materials 
and coal, and help to reduce load shedding. Ask your 
Electricity Board for advice: it is at your disposal 
at any time. 


Issued by the British Electrical Development Association 
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THE “HEART” 


of a fine car— 





aie cast in MI ANZA 


are a tribute to the unequalled merits of 
a tribute also to MAZAK, without which their complex shapes would not have been 


accurately and speedily produced. 
There are many die castings in the modern motor car, and Mazak based on zinc of 99:99+-% 


purity is ideal for their rapid and accurate production. 


The Zenith carburettors of the Jowett ‘ Jupiter” 
die casting — 


G Jurrnia 1Suerrme ) 


K MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED © 37 DOVER STREET © LONDON @ W./ 
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GET THE FINISH YOU 
NEED-FASTER-EASIER & 
AT LOW COST! 


Fl 

—_—_— be sap 
\sHO 

STFINISHING 


PER 
. ELIMINATES 


\ 
Friction 


heat: 


Bearing 
wert: 


vibrat = ; 
€ and chattet 


SUPERFINISHING 
ATTACHMENTS 


Designed to mount on the tool post cross slide 
of your own engine lathe. They will deal 
with a wide variety of work, such as crank- 
shaft bearings, gauges, rolls, etc., as well as 
flat components. 
Available in 5 models: 
No. 0 Up to }” No. 2 
No. 1 2" eo 3” No. 3 
No. 4 for Heavy Duty work. 


Gaston 


3” to 7” 
7” or larger 


GB 


BY 


ldhote 
Superfinishers 


These machines Models 51A and 52A, are spec- 
ially designed for rapidly finishing the general 
run of work up to 125Ib weight, up to 18” and 


36” length respectively, and with maximum 
diameter 10”. Cylindrical or flat work can be 
handled and the desired degree of surface finish 
obtained more rapidly than by any other method. 
Consult us about your own problems of surface 
finishing. 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, BATTERSEA, LONDON,S.W.II. PHONE: BATTERSEA 8888.8 lines) 
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out of our ivory tower.... 


Normally we are sufficient unto ourselves. We make the 
tools and many of the machine tools that make Holroyd Worm 
Gears, because this way we can be sure of living up to 

' our very high standards of accuracy. But now 

< and again we have to emerge from our ivory tower 

long enough to find a machine for a specific job 

— a machine we prefer not to make 

ourselves. We take any amount of trouble and put 

our hands deep into our pockets to 

secure the right one. 


Which attitude is why Holroyd Worm Gears are 


The illustration shows 
one of the two De Vlieg / 
Production Jig Boring j > v 

good enough for us to be boastful about. 


« 
ou 


Machines which form 
a part of our plant. 





Holroyd WORM GEARS 


JOHN HOLROYD & COMPANY LIMITED MILNROW LANCASHIRE 
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Leonardo's Spring Drive 


That extraordinary genius, Leonardo da Vinci, crops up 
in the pages of any Encyclopedia more often than any- 
one else—or so it seems. If, for instance, you study the 
history of motion picture development, you will find a 
reference to him—even though William Friese-Greene 
may not be mentioned. And you will find evidence of his 
research work in connexion with such widely diverse 
matters as aeronautics, photo-engraving, and hydraulics. 


At a recent exhibition, therefore, it was not surprising to 
see a model of a three-wheel vehicle designed by Leonardo 
over four centuries ago—the first self-propelled vehicle 
ever planned. And this vehicle used springs as part of the 


system of propulsion. 


We must admit that we had never considered vehicle 
springs as being anything other than part of the suspension 
system. But perhaps we're biased; we have made vehicle 
suspension our exclusive interest for more than 100 years, 
and this will remain our policy in the future. We are quite 
happy to leave variegated activities to those occasional 


genii like Leonardo. 


In the meantime 


CARRY ON BERRY 


RICHARD BERRY & SON 


Vehicle Suspension Specialists 


MAFEKING ROAD SMETHWICK -: STAFFS. 


ONE OF THE BROCKHOLSI COMPANIES 
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Finish boring bores in cylinder block for cylinder liners. 
Snout type robust spindles spaced for cylinders 1 and 4, 
the component being indexed for bores 2 and 5, 3 and 6, 
by the precision longitudinal indexing table. 


One of four machines for boring and drilling operations on 
crankshaft, camshaft and idler gear bores. 


Drilling both sides of cylinder blocks simultaneously, 111 
spindles in operation, 43 on the water face, 68 on the 
tappet face. 


Drilling, combustion face, rocker face manifold face and one 
end face of cylinder head. Machine heads have 29, 36, 13 
and 2 spindles respectively. 


ARCHDALE SPECIALS 


as 
for\high production in the automobile industry 


ee 
es 


JAMES ARCHDALE & CO. LTD., LEDSAM STREET, BIRMINGHAM, ENGLAND 


SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY & BRANCHES 
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GET THESE INITIALS 
IN THE RIGHT PERSPECTIVE 





Because of our close association with the famous firms of 


a agen Gibbons Bros. and Wild-Barfield, enquiries have sometimes 


ev Hill Work tf Rich 


Ilustrated below is an 
installation at the Brier 


Thomas & Baldwins Ltd.. used for the annealir a . 
been confused. G.W.B. is essentially a complete and separate 


ilicon steel sheets 


entity, always ready to help you with your heat-treatment 
problems. 
You can’t go wrong if you always go straight to G.W.B. for 


LARGE electric furnaces. 


For LARGE Electric Furnaces it’s 





G.W.B. ELECTRIC FURNACES LTD., DUDLEY, WORCS. Phone: Dudley 4284/5 


M-W.904 





Proprietors: GIBBONS BROS. LTD. and WILD-BARFIELD ELECTRIC FURNACES LTD. 
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over 500,000 miles and is still going strong 


eeee-the disc has outlasted 6 
major overhauls and 2 


complete engines......!! 


Report from a satisfied user in Wales, 


Don: 


perfect cushioning between facings 


continuous friction face without 


rivet recesses 
progressive engagement 
freedom from judder 


freedom from scoring 













DEPOTS AT 


owns & Telephone Nos.) 





BELFAST 25103 MANCHESTER 3. 
BIRMINGHAM 4. Blackfriars 0596 
Aston Cross 1447 NEWCASTLE-ON-TYNE 2 
BLACKBURN 658! 27142 and 27942 
CARDIFF 27026 NOTTINGHAM 43646 
CARLISLE 589 SHEFFIELD 1. 25529 
CHESTER 21280 SOUTHAMPTON = 71276 
COVENTRY STOKE-ON-TRENT 4402) 
ma, Republic of Ireland ¢ 
Central 4234 DUBLIN 


35 Westland Ro 66597 
EXETER 3813 “ 


GLASGOW C. 2. 
Central 4595 
HULL Central 52072 
LEEDS 3. ... 20664/5 
LEYTON 
Leyton:tone 6068 


LIVERPOOL 1. 
Royal 5202 





ee ee CLuren DISC 
espa tan SMALL & PARKES LIMITED - MANCHESTER 9 


LONDON: 18 High Street, Wimbledon, £.W.19. 


OF/i 
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t,..a DON-FLEX aise fittea to our 1940 


ristol Passenger Chassis has now completed 
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Makers of DON Brake & Clutch Linings 




















SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 















She 
TRIPLE 
BRAKING 


SYSTEMS 
which have 

everything 
the name 
implies 


Simplicity of layout makes installation costs small 


eco nom j cal Method of construction and manufacture ensures reasonable costs of units 


Maintenance and running costs negligible. 





Ease of obtaining correct braking ratio between front and rear axles 


In the event of rear wheel braking failure. front wheel braking 1s still effective or 


d e p en d a b | e vice versa with manual braking available at all times 


These features give a smooth. sure and powerful braking system that ts absolutely 
reliable 


Each unit independent in application 


Easy replacement of units 


interchangeable System can be operated by 
VACUUM, AIR PRESSURE or CONTINUOUS FLOW. 


ee ec 


7.ees 
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EVERY SCRAP 


helps to make 
NEW STEEL 


Bring your detective powers to bear on the search 


for scrap and you'll probably unearth tons of it 
disguised as old plant you never use or hidden 
in out of the way corners of your warehouses, 
stockrooms and yards. 

The new steel every industry needs can be made 
from the old steel it has done with. Find all you 


can. Round it up. Turn it in. 


YOUR SCRAP MERCHANT 


will help with dismantling and collection 


Space given to the STEEL SCRAP DRIVE by... 


THE STEEL COMPANY OF WALES LTD 
| ABBEY WORKS - PORT TALBOT 





rHE AUTOMOBILE ENGINEER, April 1952 





by the 
Salt Bath 
Process 


—there is no better 


or more economical method 


The insets are photographs of fractures of 


. —ador » torte e mild steel test pieces carburised in ‘Rapidcep’ 
Conside I th fac cS 3 for 2,4, and 6 hours at the temperature shown, 


followed by refining and hardening. 


Cases: Approach metallurgical perfection 
Depths uniform, consistent and easily controlled 


Finish : Clean and scale-free 


Equipment: Much lower capital cost and less floor space than for pack and 
gas-carburising processes 


Output: High, due to rapid heat transfer and carbon penetration 


Operation: Simple and flexible. Different parts requiring different case depths 
can be treated in the same bath 





wm ‘Cassel’ ‘Rapideep’: for case depths of 0.02 in. and over 
wm ‘Cassel’ Sodium Cyanide: for casc depths up to 0.02 in. 


wm ‘Cassel’ Salt Bath Furnaces: baich or automatic types 


Consult: IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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Coil springs for every type of 
vehicle, to the highest standards of 
workmanship and material. Of the 
springs illustrated, the two larger 
ones are 182” long x 74” dia. and 19” 
long x 42” dia. The hooked spring is 
supplied to a tractor manufacturer 
for cultivation operation. 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 
SUSPENSION ENGINEERS 
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TLSUF 


Known the world over 





as the hall-mark of 


quality 


BALL & ROLLER 


BEARINGS 


FOUR basic types from ONE source 
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Taper Roller Spherical Roller 








THE SKEFKO BALL BEARING CO., LTD., LUTON 
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Production Economies 


T would appear that the pattern for production in the 
larger automobile factories in this country is in 
great degree now settled for some time to come. 
Since the end of the War, each of the Big Six manu- 

facturers has undertaken major schemes of reorganization 
and re-tooling. Although in most cases the projects are 
still incomplete, the main pattern is now clearly established. 
It is one of which the industry may well be proud. A study 
of what has been done so far as detail machining operations 
are concerned suggests there is little room for improvement 
in actual machining times. In fact, the position over a 
wide range of production operations appears to be that 
reductions in actual machining times could be effected only 
at disproportionate cost. 

This is not to suggest that finality has been reached in 
production planning. Nor is there any evidence that the 
planning and production engineers in the automobile 
industry consider that it has. Far from it. On the contrary 
there is abundant evidence that other factors, which hitherto 
have not, perhaps, received the attention they merit, are 
now being studied as seriously as the actual machining 
operations. It is probably worth while to consider some 
of these factors. 


Tool life 


Since, in general, there is little prospect of effecting 
economies by reducing actual machining times, tool life 
should be closely studied as a potential field for economy. 
In part, improvement in tool life is dependent upon 
developments in tool materials, but there are other possibi- 
lities that are worth exploring. For example, there is the 
question of the optimum tool material for a given applica- 
tion. There are organizations in which the desire to limit 
tool inventories is carried too far. As a consequence a 
relatively small range of tungsten carbide grades may be 
used in a wide range of applications. This simplifies 
store-keeping and may reduce capital investment. It also 
leads to something less than the optimum cutting conditions 
in many applications. A careful study of the costs involved 
might well show that a net saving could be effected by 
having a larger tool inventory with a wider range of 
tungsten carbide grades, so that optimum cutting conditions 
could be employed in every application. 

A second possible source of economy through extended 
tool life could well be obtained by specifying work 
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materials with closely controlled microstructures. Com- 
prehensive tests in the United States of America have 
proved that microstructure can have a very important 
effect on tool life. For example, on materials of similar 
chemical composition but with differing microstructures, 
the output of pieces from similar tools may vary very widely 
under identical machining conditions. If, on the other 
hand, it is more important to reduce the production time 
per piece than to produce more pieces per tool, the cutting 
speeds on the one material can be greatly increased. 


Work in progress 


Rapid passage of work through the complete sequence of 
processes and operations from the first to the last, would 
seem to be so obviously necessary as to need no stressing ; 
yet there are still organizations in which work is allowed 
to lie idle for considerable periods between operations. 
For this, there can be little excuse. It is bad production 
economics at any time ; in a period of material shortages, 
such as the present, it is far worse. 

Admittedly, to-day there are several factors which make 
it almost impossible to maintain a steady flow of production, 
but in many organizations the rate of stock turnover is 
still too low. The factors militating against a steady flow 
of production, also operate to make it difficult always to 
keep contingency stocks to a low figure, but even if there 
were no material shortages, many organizations would 
carry stocks greater than could be economically justified 
on any grounds. This is a question that calls for much 
more scientific and detailed study than it is normally given. 


Inspection 


As inspection is a non-productive function, there is 
rightly a desire to keep inspection charges low. Unfortu- 
nately, planning engineers seldom seem to exercise the 
same care and thought on inspection functions as they do 
on the actual processes of production Yet a studied 
analysis may in some cases show that an increase in 
inspection costs can lead to a reduction in final end costs. 

Liaison between the production departments and the 
inspection departments could, with advantage, frequently be 
much closer than it is. The inspection department often 
considers that its work is merely to reject work that is 
faulty, either during processing or at the final examination. 
These are the department’s primary, but not the sole, 
function. 

A well-organized inspection department will lay the 

a 
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utmost importance on the rejection of faulty work at as 
early a stage as possible in the production process. In 
addition, through close liaison with the planning and 
production departments, it can do much towards reducing 
the incidence of rejections. This usually calls for a detailed 
analysis of the reasons for rejections. It certainly entails 
some added expense, but experience shows that this is 
slight. It can also lead to substantial economies. 


Metrology 


WELL-DESERVED tribute to a man with a long 
and honoured connection with British engineering 
was paid to Sir Alfred Herbert, when the 
Institution of Production Engineers decided that 

an annual paper should be presented under his name. 
The first paper was worthy of the occasion. It was pre- 
sented by F. H. Rolt, O.B.E., B.Sc., Superintendent, 
Metrology Division, National Physical Laboratory. The 
subject was ““The Development of Engineering Metrology”’. 
As we have already said, the occasion was a tribute to Sir 
Alfred Herbert, but the paper was also a tribute to a long 
line of metrologists, many of them anonymous, but for 
whose labours many modern production techniques would 
not be practicable. 

Production engineers show a tendency to take metro- 
logical developments for granted, yet without precise 
methods of measurement, interchangeable manufacture 
would not be possible. In the main, the production 
engineer in the automobile industry is concerned with 
measurements that are coarse in relation to those with 
which metrologists are concerned. Nevertheless, the 
developments in fine measuring techniques that have 
taken place during the past thirty years are of fundamental 
importance in all mechanical engineering that is based 
upon interchangeability of components 

For interchangeability, uniformity of product from the 
machine is a basic necessity. This is, of course, of greatest 
moment when components of the same type are produced on 
a battery of machines, since it is then essential that the 
variations in the products from the several machines must 
lie within well defined limits. It is, perhaps, in the effect 
that metrological science has had on machine tools that 
the increased possibility of precise measurement has been 
of greatest use to the automobile industry. 

Even as late as 1920 there was in this country relatively 


little commercial work that called for repetitive precision 
and interchangeability. Furthermore, the relatively few 
micrometers and vernier calipers that were in use were 
imported from the United States. In view of this, the 
remarkable progress that has been made by several British 
organizations in the development and production of fine 
measuring instruments is worthy of all praise. It is also 
worthy of comment that not until about 1920 was the 

N.P.L. in a favourable position to calibrate Johansson’s 

own 4in master gauges to an accuracy closer than 

0:00005 in, whereas to-day an accuracy of 0-000001 in 

is attained for all sizes up to 1 in and of the same amount 

per inch of length for larger gauges. 

Accuracy to 0-000001 in may seem to be of academic 
rather than practical interest, but in point of fact, the more 
precise the means of measurement, the greater the advan- 
tage that can be taken of the tolerances that are functionally 
permissible. Despite the progress made in recent years 
the metrologist still has an important role in mechanical 
engineering developments. Some indications of the part 
that science can play is given by suggestions Mr. Rolt 
made concerning present trends of advancement. 

These include :— 

a) The use of micro-wave interferometry and other 
optical methods for large-scale measurements in 
mechanical engineering. : 
The use of harder materials to give a longer gauge life. 
The increased use of recording methods of measure- 
ment, so that results can be seen at a glance from a 
chart, rather than from a study of numerical values 
obtained from laborious analytical measurements. 
This process might be called the “mechanization” 
of measurements. 

The incorporation of more measuring devices on 
machine tools to provide improved facilities for pro- 
ducing correct work in the first instance. 

The increased use of automatic methods of gauging 
with a resulting economy of labour and usage of 
ordinary gauges. 

The provision of simple comparative instruments for 
use in workshops for controlling grades of finish 
during the course of production. 

The study of the particular grades of surface finish best 
suited to meet the various functioning requirements 
of mating components. 
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THE FORDSON MAJOR ENGINE 


A New Tractor Engine Convertible for Use as a 


Petrol. 


economic conditions throughout 

the world have made it impos- 
sible to forecast accurately what will 
be the fuel supply position in the 
relatively near future in many overseas 
markets, or even at home. These 
conditions have stimulated the Ford 
Motor Company into designing an 
O.H.V. engine that can be operated on 
diesel oil, vaporizing oil or petrol. 
Conversion from one to another of 
these versions is beyond the capabilities 
of most individual owners and 
operators, but it can be effected easily 
by Ford service agents. Another 
advantage of convertibility is that 
production can at any time be 
switched within a few hours so as to 
change the quantity output of any of 
the three engines with respect to 
the others. 

In general, the prime cost of a 
diesel engine, is, of course, much 
greater than that of a petrol or a 
vaporizing oil unit. However, by 
using common components for all 
three engines this price differential has 
been much reduced. This advantage 
of interchangeability of components 
results in fewer spares being held at 
servicing depots, with a consequent 
release of capital that can be more 
usefully employed. 

The individual components of the 
engine are all of well tried design, and 
little that is new has been incorporated. 
However, considerable ingenuity has 
been called for in making the engine 


| Oe political and 


Vaporizing Oil or Diesel Unit 


convertible for operation on any one 
of three different fuels. It is this 
consideration which has governed the 
layout. Even the cylinder heads, 
which are different for each version, 
have a number of common machining 
operations. Although the valves are 
vertical in the diesel, and at an angle 
of 13deg in the other engines, like 
the sparking plugs and injectors their 
lengthwise spacing is the same in all 
three versions. 

At the front of the cylinder block a 
triangulated V-belt drives the fan, 
water pump, and dynamo. The 
dynamo is pivoted on a bracket bolted 
to the engine plate and steadied at its 
rear end by a lug bolted to the left-hand 
side of the crankcase. A stay, secured 
to the crankcase, is slotted at its outer 
end where it is bolted to a lug on the 
top of the dynamo to furnish a means 
of adjusting the tension of the V-belt. 
On the same side, at the rear, the 
starter is bolted to a flange on the 


flywheel housing, the two parts of 


which are integral respectively with the 
crankcase and the sump. In the sump, 
the oil-level dipstick is located below 
the starter, while in the crankcase wall, 
below the dynamo, is the water jacket 
drain cock. Bolted to the cylinder head 
on the same side are the manifolds. 
On the other side of the cylinder 
block are the spark plugs or, in the 
diesel unit, the fuel injectors. On the 
crankcase wall, behind the injection 
pump, is the diaphragm-type fuel lift 
pump common to all versions of the 


engine. This is driven directly from 
an eccentric on the camshaft. The 
fuel filter, in the pipeline from the 
fuel pump to the injection pump, is 
bolted to the cylinder head between 
numbers 3 and 4 injectors. 

A short horizontal spindle driven 
from a helical gear on the front end of 
the camshaft drives the injection pump 
on the diesel. It also drives the oil 
pump vertical spindle at the top end 
of which is driven, on the other two 
engines, the contact breaker and dis- 
tributor. The injection pump is 
mounted on a bracket cast integrally 
with the crankcase, while the oil pump 
is housed in the crankcase below the 
drive spindle. Immediately to the rear 
of this, bolted to the crankcase wall, 
is the full flow oil filter. In the V.O. 
and petrol engines, the injection 
equipment is replaced by the engine 
speed governor, which is optional on 
the petrol unit. The contact breaker 
and distributor is driven from the top 
of the oil pump vertical drive spindle. 

Crankcase ventilation is effected by 
a pipe connection incorporated between 
the rocker cover and carburettor, at a 
point above the slow-running position 
of the throttle to avoid air leaks which 
mights weaken the slow running 
mixture. On the diesel, a similar pipe 
is connected to the manifold. An oil 
filler is provided on the rocker cover. 


Cylinder block, crankcase and liners 
The integral cylinder block and 
crankcase is of cast iron B.H.N.179-228. 


The V.O. engine mounted on a four-position, adjustable servicing stand 
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Number of cylinders 

Bore 

Stroke 

Swept volume 

Compression ratio 

Maximum b.h.p. 
at r.p.m. 

Maximum b.m.e.p. 

Maximum torque 
at r.p.m. 

Carburettor 


Crankshaft 
Valves 


Injection pump 
Injectors 


At the front end there is a machined 
face to which is bolted the LM 20-M, 
or D.T.D.424 timing cover, and 3% in 
thick front plate. Langite 132 face 
joint washers are fitted. At each side 
of the front plate, a lug is bent through 
90 deg and drilled for the bolts 
securing the engine to the side frame 
of the tractor. 

Centrifugally cast wet liners, with a 
wall thickness of 3%; in are employed. 
Their axes are spaced 5,4 in apart 
except the centre pair, whose spacing 
is 548 in. Their } in shoulders seat 
in recesses machined in the top of the 
cylinder block. This spacing, which 
gives a minimum water jacket width 
of in between liners, is somewhat 
larger than usual in order to accom- 
modate a cast crankshaft, the webs of 
which must be thicker than those of a 
forged shaft. The upper water seal is 
formed by the copper and asbestos 
cylinder gasket, the top of the liner 
being just proud of the top of the 
block. Below the flange, an annular 
rib, cast on the outer periphery of the 
liner, is machined to provide positive 
radial location at this end. A relief is 
incorporated between this rib and the 
flange, so that the grinding wheel does 
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SPECIFICATION 


96:22 Ib in 
140 lb-ft 
1150 


Cast, with 5 bearings 
Overhead, push rod 
ope rated 
Simms, 70S296 SPE 4A 
Simms, 4 hole, long reach 


not need to be dressed continually at 
the corner. At the lower end, the 
machined outer periphery of the liner 
is supported in the cylinder block, the 
water seal being a B.N.2/72 rubber 
ring supplied by Super Oil Seals and 
Gaskets Ltd., or the British Tyre and 
Rubber Co. Ltd. The liners for the 
petrol engine are of a smaller bore, the 
outer periphery at the upper and lower 
ends incorporating flanges of such a 
size that they are interchangeable, in 
the block, with the V.O. and the 
diesel liners. 

The ribbed crankcase walls and webs 
are extended down to ; in below the 
axis of the crankshaft. Lateral location 
of the cast iron bearing caps is effected 
by recessing them , in into the webs 
and front and rear walls. Vandervell 
steel-backed, indium-plated, lead- 
bronze bearing shells are fitted. 
Pressed-out projections at the abutting 
faces of each half of the shells register 
in slots in the caps and bearing 
housings to prevent rotation and to 
provide endwise location. Each bear- 
ing assembly is secured by two 
En 8D % in studs, locked by heavy 
lock washers. The main journals are 
all 3in diameter; at the centre and 
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395 
1600 
107-9 Ib/in® 
142 lb-ft 


1000 
Zenith downdraught, 
fixed jet 


Cast, with 5 bearings 
Overhead, push rod 
operated 


Vaporizing Oil 


4 
100 mm 
115 mm 
3,613 cm’ 
4:35: 1 
38:5 
1600 
96-91 lb/in* 
141 lb-ft 
950 
Zenith downdraught, 
variable main jet. 
Separate starter carburettor 
Cast, with 5 bearings 
Overhead, push rod 
operated 


rear they are 1}in long, the front one is 
] jy in, while the other twoare each 1 hin. 

Crankshaft connecting rod and 

piston assembly 

A cast steel crankshaft is employed, 
the material specification being : 
C 1-2-1-45 per cent, Mn 0-7-0-9 per 
cent, Cu 1-5-2-0 per cent, Si 0-85-1-1 
per cent, Cr 0-4-0-5 per cent, P 0-1 per 
cent max, S 0-08 per cent max. There 
are five main journals and axial 
location is effected at the centre one. 
There, Vandervell lead-bronze, split 
thrust-washers, in recesses on each 
side of the cap and housing, bear 
against a shoulder on the inner face of 
each crankshaft web. Balance weights 
are formed integrally with the centre 
pair and outer two crank webs. 

Behind the rear bearing, a thrower 
ring, formed integrally with the crank- 
shaft, and a packing of vulcanized 
rubber and braided asbestos yarn are 
used to prevent oil from leaking into 
the clutch housing. Two dowels and 
six tab-washered bolts locate and 
secure respectively the cast iron fly- 
wheel, of B.S. STA8 or similar 
material to a Ford specification, to a 


‘flange formed on the rear end of the 


crankshaft. The starter ring gear is 
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secured by six countersunk screws 
which are locked by countersunk, 
internally toothed lock washers. On 
overhaul it can be turned through 
multiples of 60 deg relative 
to the flywheel so that wear 
may be distributed more 
evenly on the teeth. It is 
made of an alloy, steel, con- 
taining C 0-46-0-53 per cent 
and Mn 0-75-0-95 per cent. 
The centre of the flywheel 
is recessed and furnished 
with drillings to carry away, 
from the vicinity of the 
clutch, any lubricant that 
may come from the bearing 
carrying the clutch shaft in 
the’rear of the crankshaft. 

At the front end of the 
crankshaft, instead of the 
usual sprocket and roller 
chain drive to the camshaft, 
there is a helical gear train. 
This would appear to be 
the most suitable arrange- 
ment in view of the fact that 
there is an additional drive to the 
injection pump. The driven gears are 
of cast iron, and the helix angle is 
26 deg 40 min. On the other hand, 
the driving gear on the crankshaft is 
of En 1A. In front of it 
is the hub of the fan drive 
pulley, on which is riveted 
the two-piece, pressed-steel 
pulley wheel. The whole 
assembly is pulled up against 
a shoulder on the 2in 
diameter front extension of 
the crankshaft, in the front 
end of which is screwed a 
special bolt incorporating 
the dogs for the starting 
handle, and used with a 
thick washer. This arrange- 
ment avoids the alternatives 
of using a very large nut, or 
of incorporating an un- 
desirably big change of 
section in the cast crank- 
shaft. No oil thrower is 
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Cylinder head of the V.O. engine 


used, but an Angus or Super Oil Seal 
in the front cover bears on the forged 
En 5B boss of the fan drive pulley. 
It is held to be wrong in principle to 


VALVE AND TIMING DATA 


Inlet 


En 18B 
1-720-1-730 in 
1-560—1 -565 in 

0:3730-0-3734 in 03 

0-360 in 

109-119 Ib 
45—50 lb 
29 deg 30 min 
30 deg 
8 deg before T.D.C. 


31 deg 52 min 16 sec 
after B.D.C. 


learances 


0-015 in, set with engine idling 


9 deg before T.D.C. 


petrol 


14 deg before T.D.C. 


29 deg before T.D.C. 


use an oil thrower in conjunction with 
a lip type oil seal, as there is a risk of 
running the seal too dry. 

The forged H-section connecting rods 
of En 18C haveacentre-to centre length 


Separate manifolds are employed on the petrol engine 


Exhaust 


34 deg 52 mir 16 sec 
before B.D.C. 
5 deg after T.D.C. 


of 8in. In the diesel engine the webs 
are #% in thick and the overall width 
of the flanges is 33 in, whereas in the 
V.O. and the petrol engines, these 
dimensions are ., in and 
#3 in respectively. The big- 
end bearing shells are all 
1 “4 in long, the crank-pins 
being 2} in diameter. These 
shells are of the same 
material, and are located in 
the same manner as those of 
the main journal bearings, 
but the caps are secured by 
two ; in En 18B bolts and 
self-locking nuts. A steel- 
backed, lead-bronze bush, 
143 in long, is pressed into 
the small end. Splash lubri- 
cation is assisted by two 
holes drilled in the upper 
end of the connecting rod 
and bush. End location of 
the gudgeon pins is effected 
by circlips in the piston boss. 

A sturdy, barrel-ground 
cavity piston, having an over- 
all length of 43 in is employed in the 
diesel engine. The cavity at the centre 
of the crown forms an approximately 
cylindrical combustion chamber. 
Beneath the inlet and exhaust valves, 
sin of the top of the 
piston is machined off to 
provide clearance during 
the valve overlap period. In 
the petrol and the V.O. 
engines a lighter, flat-topped 
piston of the same overall 
length is used. All the 
pistons are made of LM 
13-WP and are tin-plated 
to improve running-in char- 
acteristics. The pistons of 
the diesel and the V.O. 
engines are fitted with three 
compression rings of 0°151- 
0:158in radial thickness, 
and a face width of 0:0928- 
0-0938 in, but for the petrol 
engine piston only two rings, 
of the same face width and 
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0-144-0-151 radial thickness, 
are used. In each of the 
three engines the top 
ring has a taper of 0-0008- 
0:0016in on its face to 
facilitate running-in, and all 
the pistons have two scraper 
rings of 0-1865-0-1875 in 
face width ; one above the 
gudgeon pin and one below 
it in the skirt. In the diesel 
and V.O. engines, the radial 
thickness of the scraper 
rings is 0-151-0-158 in, and 
in the petrol unit, it is 
0-144-0-151 in. 


Pump drive, camshaft 
and valve gear 

The injection pump, or 
in the V.O. and petrol 
engines the ignition contact 
breaker and distributor, are 
driven by a short spindle on 
the front end of which is a 
helical gear engaging with 
another on the front end of the 
camshaft. The cast iron driven 
gear is keyed on the front of its 
short spindle, to which it is secured 
by a split-pinned, slotted nut. Two 
ball bearings carry the spindle, 
parallel to the camshaft, in a bulge in 
the crankcase wall. They are spaced 
1 in apart by the boss of an En 1A 
spiral gear pressed onto a spindle of 
the same material driving the oil pump. 
The spiral gear can also drive a 
revolution counter, which may be 
fitted to indicate overhaul times. End 
location is effected by a shoulder in the 
casing against which bears the rear face 
of the outer race of the front bearing. 
The thrust from the helical driving 
gear is in such a direction as to con- 
strain it against forward motion, but 
positive location is furnished by the 


AUTOMOBILE 
ENGINEER 


Large flanges on the small bore petrol engine liner locate it in the 


common cylinder block 


front engine plate. The inner race is 
clamped between the boss of this gear, 
and that of the oil pump drive gear. 
At the rear, the outer race of the bearing 
is floating in its housing, but its move- 
ment is limited by a circlip. The 


inner race is pressed onto the spindle. 
Immediately behind this, housed in 


the crankcase of the diesel engine, is 
a Super oil seal. On the rear end of 
the spindle, a Simms flexible coupling 
for the injection pump is held in posi- 
tion by a cotter, and driven by a 
Woodruff key. Slotted bolt holes in 
this coupling make the timing adjust- 
ment a simple operation. 

An En IA gear is pressed on to the 
upper end of the En 8D vertical pump- 
drive spindle. The gear boss is slotted 
at the top to receive the tongued 
driving sleeve of the contact breaker 


and distributor, When this 
unit is not needed, a cover 
plate is bolted over the 
aperture above the gear. 
The spindle is carried in a 
vertical extension of the 
cast iron pump body, which 
is flanged to provide lateral 
location in apertures in two 
horizontal webs formed in 
the crankcase and spaced 
vertically 12 in apart. The 
lower of these webs is 
drilled transversely to con- 
nect the pump outlet to the 
oil gallery. End location of 
the pump body is effected 
by its being bolted to a cast 
iron cover plate which is, in 
turn, bolted to the lower 
face of the crankcase. 
Pressed on the lower end of 
the spindle is the oil pump 
gear, of En 1A, which pro- 
vides the necessary end 
location. 

The chromium alloy cast iron cam- 
shaft runs in five bearings in the main 
crankcase webs. All bearings are 2 ;; in 
diameter by in long, except the front 
one, which is 1+ in long. A dished 
steel pressing seals the rear bearing 
and, to relieve hydraulic pressure on it, 
there is a radial drilling, between 
numbers 4 and 5 bearings, communi- 
cating with an axial drilling from the 
rearend. Thecam profiles are designed 
to give efficient valve lift character- 
istics, and incorporate ramps to take 
up the tappet clearance quietly. 

Between the flange on the front 
end of the camshaft and the front 
bearing is an annular groove to engage 
a divided ring of sintered iron. This 
ring seats in a recess in the crankcase 
front wall, and is held in position by 
the engine front plate. A dowel, 


Tapped holes are furnished on the side of the crankcase for 





On the diesel, the injection pump replaces the governor 


fitted to the other two versions mounting the engine on the servicing stand 
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Parts peculiar to V.O. engine 
Parts peculiar to diesel engine 
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A Parts common to petrol, diesel and V.O. engines 
B Parts common to petrol and V.O. engines 
C Parts common to V.O. and diesel engines 
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The decompressor lever on the diesel is welded to the end 


of the rocker spindle 


riveted to the top half of the ring, 
prevents rotation. This method, of 
furnishing endways location of the 
camshaft and reacting what must be a 
fairly heavy end thrust from the 
helical gears, obviates the need for a 
bolted attachment of the thrust ring. 

Chillcast En 207 mushroom tappets, 
in bosses in the crankcase, are employed 
in conjunction with En 8C push rods. 
These are 7 in diameter with an 
effective length of 12 in for the diesel 
and petrol versions, and 123 in for the 
V.O. unit. In all the engines they are 
set at an angle of about 5 deg from the 
vertical in a transverse plane. Cyanide- 
hardened ball ends are formed at the 
lower ends of the push rods to seat in 
the cup ends of the tappets. The upper 
ends are cupped to receive carburized 
En 1A ball ends of the adjusting 
screws mounted in the rockers. These 
are secured in the usual manner by a 
lock nut. 

The malleable cast iron rockers have 
case-hardened bores and end pads. 
They are carried on a hollow En 8D 
spindle in the petrol and V.O. engines 


Valve heads are recessed into the cylinder head 


of the diesel unit 
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while in the diesel, they are mounted 
on case-hardened eccentric sleeves, of 
En 8D, keyed to the rocker spindle. 
The spindle can be rotated approxi- 
mately 15 deg by a pull control 


attached to a lever welded on its rear 
end. This is a simple way of effecting 
decompression, all valves being lifted 
0-020 in during 
stroke. 
Mushroom shaped En 1A plugs seal 


the compression 


the ends of the rocker spindle and 
locate it axially. The plugs are secured 
by pins held in position in the spindle 
by the bore of the end pedestals. To 
remove the pins, the whole rocker 
assembly is taken off the cylinder 
head ; then, one end pedestal is slid 
along the spindle, against the resistance 
of the compression springs situated 
between the rockers, to expose the 
pin, which will then drop out. After 
this, the remainder of the rocker 
assembly will slide off. By this 
arrangement, each pedestal can be 
made in one piece, thus reducing 
manufacturing and assembly time. 
Each of the five cast iron pedestals 


In the spark-ignition engines the valves are 
inclined from the vertical 


$ 

is secured to the head by one in bolt 
which is locked by a tab washer. Two 
bolts, one in the top of number 2 and 
the other in number 4 pedestal, secure 
the pressed-steel rocker cover, an 
oiltight joint being made on the 
cylinder head by a Langite washer. 

The valve springs bear at their top 
ends on washers secured by split 
collets and, at their lower ends, in 
recesses machined in the cylinder head. 
Rubber sealing rings around the top 
of the valve stems restrict the flow of 
oil from the rocker ends through the 
split collets and down past the guides. 
The valve stems in the diesel engine 
project an unusual amount above the 
springs. This is necessary in order 
that the rocker pedestals may be 
common to all three types of engine. 
All inlet valves are of En 18B, and the 
exhaust valves are made of En 59. 
The cast iron inlet and exhaust valve 
guides in the diesel engine are 3 in 
long and are interchangeable, while 
they are 2} in long in the V.O. and 
petrol engines, and are also inter- 
changeable. 


Combustion chambers larger than those for the petrol engine 


are a feature of the V.O. engine head, shown here 








The petrol engine piston has two comp 


Cylinder heads and manifolds 

In designing three cast iron B.H.N 
179-228 cylinder heads, one for the 
diesel, one for the V.O. unit, and 
another for the petrol engine, in such 
a manner that all will suit the same 
basic engine and tractor installation, 
many problems of a fundamental 
nature had to be solved. The result, 
therefore, is inevitably a compromise 

On each cylinder head, sixteen } in 
diameter En 8D waisted holding-down 
bolts are used. At the front end of all 
the heads, an integral extension of the 


casting houses the thermostat valve 
A generous cooling passage is provided 
in the diesel engine head around the 


injectors. These components are 
flanged at their top ends, where two 
bolts secure them to the head inside 
the rocker cover, and wherea horizontal 
adaptor is fitted to extend through a 
D-shaped rubber grommet in the side 
of the head. The fuel supply pipe is 
connected to the adaptor by a union, 
in an easily accessible position. A well 
in the top of the head ensures that the 
oil level is kept low enough to avoid 
leakage past the grommet. 

Water sealing is effected at the upper 
end of the copper thimble-housing for 
the injector body by a rubber ring in a 
groove in the head, and at the lower 


Arrangement of injection pump drive 
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ression rings while the others have-three 


end by corrugations in the end of the 
thimble, which is pulled hard down 
against the bottom of its housing by 
the bolts securing the injector. The 
axis of the injector is arranged at an 
angle of 22 deg. from the vertical, with 
the nozzle directed towards the 
approximate centre of the combustion 
chamber with the piston at top dead 
centre. The top of the combustion 
chamber is formed by the flat lower 
face of the cylinder head in which the 
flush-fitting heads of the vertically 
placed valves are recessed. 

The inlet air flow is fairly straight 
through the head but the port area is 
somewhat restricted since it must 
discharge tangentially into the com- 
bustion chamber in order to provide 
the necessary swirl. On the other hand, 
the valve guide scarcely projects at all 
into the port. The breathing, however, 
is adequate at the governed crankshaft 
speed of 1,700r.p.m. The exhaust 
port turns sharply through 90 deg in 
the head to connect with the cast iron 
manifold, which has a downward 
directed outlet. Siamesed inlet ports 
are incorporated and the inverted 
T-shaped, D.T.D.424 inlet manifold 
has a vertical inlet pipe, in which the 
throttle is housed. Connected by a 
rubber hose elbow to the inlet pipe is 
a cast aluminium 
elbow communica- 
ting with a primary 
and oil bath air 
cleaner, installed 
behind a bulkhead 
at the rear of the 
engine. 

The cylinder 
heads for the V.O. 
and petrol engines 
differ from that of 
the diesel version 
in that the com- 
bustion chambers 
are formed in them. 
In these chambers, 
of different volume 
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for each type, turbulence is induced 
by the squish effect between the 
flat piston crown and the flat portion 
of the head on the side opposite to 
the 14mm Champion N.7 spark 
plugs. Although the height of the 
valve seats within the head has 
restricted the jacketing around the 
valve guides, the ports and spark plug 
bosses are well cooled. The angularity 
and position of the valve heads relative 
to the axis of the cylinder have enabled 
a rather less restricted porting arrange- 
ment to be adopted than in the diesel 
unit. In the V.O. engine the two 
manifolds are integra!, so that there 
can be no question of leaking joints 
where the exhaust is jacketed around 
the inlet. On the other hand, in the 
petrol engine, the two separate mani- 
folds are bolted together to form a 
hot spot. 


E Fuel valve 
F Connecting passage 
G Fuel inlet 


Mixture valve 
Plunger 

Air inlet 
Mixture Outlet 


Petrol starting carburettor 


Cooling and lubrication systems 

Coolant is circulated from the pump 
on the front of the cylinder block, 
around the liners, and then through 
ducts into the cylinder head. The cast 
iron water outlet is bolted over the 
thermostat valve in the front end of the 
cylinder head. A finned tube radiator 
of 2-21 ft® frontal area is installed, and 
the system, having a relief valve in the 
filler cap, is pressurized to 4 1b in’. 

The water pump, although by no 
means a new design, is a noteworthy 
feature, being a compact and econo- 
mical arrangement. The positioning 
of the cast iron rotor with its shroud 
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to the rear obviates the need for a rear 
wall to the pump casing. It is pressed 
on the rear end of its En 31 spindle, 
which is carried in two ball bearings 
whose centres are 1 }3in apart. Grooves 
machined around the spindle form the 
inner races of the bearings, and the 
outer races are machined in a single 
En 31 tube which is housed in the 
cast iron forward extension of the 

ump casing. The bearing is packed 
with grease during manufacture, and 
subsequently requires no further atten- 
tion. End location is by means of a 
wire clip, the two ends of which are 
inserted in an annular groove of 
circular section cut half in the casing 
and half in the bearing tube. Sealing 
of the tube is effected by steel washers 
pressed into each end. 

Just to the rear of this bearing, and 
housed in the casing, is the spring- 
loaded water seal, made by Super Oil 
Seals and Gaskets Ltd, incorporating 
a moulded-in, leaded Monum 15-ring 
bearing against the rotor. Pressed on 
the spindle is a steel sleeve recessed in 
the rotor at its rear end, and flanged at 
its front end to form a thrower ring 
operating in a drainage space. At the 
front of the spindle, also pressed on, is 
the forged En 5B hub to which is bolted 
the two-piece, fabricated, pressed-steel 
fan belt pulley, and the 18 in diameter 
pressed-steel fan. On the diesel 
engine, a two bladed fan is employed, 
but on the other versions a four bladed 
one is used. A fully moulded, canvas 
wrapped cord and rubber belt, having 
a V-angle of 36 deg, transmits the drive 
from the crankshaft to the fan, and to 
the dynamo. 

A cast iron sump of 12 pt capacity is 
bolted, with a Langite 132 washer, to 
the crankcase. The seal at the front 
bearing cap is made with Neo Langite 
50. S.A.E. 30 oil is recommended for 
a moderate summer, and for a 
moderate winter, S.A.E. 20. Bolted to 
the base of a well at the rear of the sump 
is a cover in which is situated the drain 
plug. The strainer is housed in a 
pressed-steel shroud spigoted on the 
cover and spring loaded to hold it in 
position. A relief valve is provided in 
the side of the gauze, to guard against 
oil starvation if it becomes fouled. 

Oil is drawn by the pump from the 
strainer through a ; in outside dia- 
meter pipe supported by a clip bolted 
to the centre main journal cap. It 
passes through a duct discharging into 
the pump at the level of the top of the 
gears. By this arrangement oil is 
retained in the pump when the engine 
is stationary. The pump outlet dis- 
charges into a tranverse duct, plugged 
at its outer end, and connected at its 
inner end to a longitudinal drilling 
which communicates between the 
front face of the crankcase and number 
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The five-ball governor for the spark-ignition engines 


2 main journal web. At the front end 
is a relief valve discharging excess oil 
into the front cover to splash-lubricate 
the timing gears. 

In number 2 journal web, a trans- 
verse passage joins a galery drilled in 
the crankcase wall on the other side 
of the engine, an oil pressure gauge 
connection being fitted at the junction. 
A branch off the transverse passage 
supplies the journal bearing. All other 
journals are supplied through passages 
from the gallery. Drillings in the 
crankshaft feed the big ends, and the 
small ends are splash-lubricated. From 
each main journal, ducts are drilled to 
pass oil up to the camshaft bearings. 
The centre one is drilled in such a way 
that, as the camshaft rotates, the oil 
inlet is intermittently connected with 
an outlet duct. This is continued 
almost vertically through the crankcase 
and cylinder head to the centre 
pedestal and the rocker spindle in 
which there are radially drilled holes 
to distribute oil to the rocker bearings. 
Some of the oil passes out through 
holes in the top of the rockers to run 
down to the push rod and valve ends. 
A rubber ring forms a seal around the 
vertical duct at the junction between 
the cylinder head and crankcase. 


Injection and carburation systems 

Fuel is supplied to the injection 
pump by a diaphragm-type lift pump 
incorporating a transparent sediment 
bulb. This unit is common to all three 
engines but, in the case of the diesel, 
a Purolator or A.C. filter is interposed 
in the system between the lift and 
injection pumps. 

All the injection equipment is 
supplied by Simms Motor Units Ltd. 
Each injector directs four equally 
spaced sprays radially from the centre 
of the chamber. The swirl velocity is 
arranged so that, at operating speed, 
the vortex turns through 90 deg 
between injection commencement and 


cut-off, thus giving a fairly homo- 
geneous fuel-air mixture. Even at a 
slow speed, this engine runs remark- 
ably well. On the test bench in the 
experimental workshops, a warm 
engine was observed to fire evenly at 
270 r.p.m., and it is stated that under 
favourable conditions, much slower 
running speeds can be obtained. It is 
also claimed that starting in the Lucas 
cold room was very good. This, it is 
thought, is due to the early closing of 
the inlet valves, which gives a high 
effective compression ratio, and to the 
low stroke: bore ratio of 1:15: 1, 
which results in a low piston speed and 
therefore a low drag. 

A twin pipe pneumatic governor is 
employed in the Simms SPE 4A 
7OS 296 injection pump. One of the 
pipes transmits, in the normal way, 
induction pipe depression to the 
governor chamber, while the other is 
taken from a point in the air intake 
adjacent to the throttle valve when 
nearly closed, to provide damping for 
the governor so as to prevent surging 
at slow running speeds. Another new 
feature on the injection pump is the 
automatic return of the slow-running 
enrichment device. This is incor- 
porated with the cut-off. The spindle 
for the crank controlling the fuel cut-off 
is spring loaded. When the spindle 
is pulled out against the spring, the 
end of the cranked lever is interposed 
between the end of the rack and its 
stop to hold it in a richer-than-normal 
slow running position. When the 
engine gains speed, the governor 
takes over to inject more fuel, and so 
releases the enrichment device. 

The downdraught carburettors for 
both the spark ignition engines are 
similar, being supplied by the Zenith 
Carburettor Co. Ltd. Each has a 
detachable choke and incorporates a 
twin venturi. Although the main jet 
on the V.O. engine is adjustable, that 
on the petrol engine is not. 











On the V.O. engine there is a small 
petrol carburettor for starting only. 
This 1s 2 floatless unit, which can be 
cut out as the engine warms up by 
means of a simple lever control. 
Operation of the control for starting 
uncovers the mixture outlet to the 
induction manifold. The depression 
lifts the fuel control needle valve off 
its seat and at the same time lifts the 
air inlet chamber plunger. 


Other features 

Lucas electrical equipment is used 
on all three versions of the engine. 
A C39P 2 dynamo charges a 12 volt 
Exide battery of 57 amp-hr capacity, 
and having a 20 hr rate. On the other 
hand, the battery for the diesel engine 
has 138 amp-hr capacity and a 10-hr 
rate, although it is possible that a 
battery of 129 amp-hr capacity and the 
same rate may be substituted in the 
near future. 

The starter on the diesel is the 
M45G pre-engaged type incorporating 
a plate clutch and friction brake to 
prevent overspeeding when the engine 
fires. On the other engines, the 
M45G inertia-engaged starter is fitted. 
A Lucas B12 coil is used, and the 
ignition advance-and-retard 
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mechanism is the DM4 suction-and- 
mechanical type. 

A ball-type centrifugal governor is 
standard equipment for the V.O. 
engine and the petrol unit, although 
ungoverned versions are available. It 
is bolted to the crankcase wall and 
spigoted into the aperture from which 
the rear of the horizontal drive spindle 
projects. There is a rubber sealing 
ring in a groove around the spigot. 
The rotor is keyed directly on the 
horizontal drive spindle, and is secured 
by a bolt screwed into an axially drilled 
and tapped hole in the spindle end. 

Assembled in the following order on 
the three-diameter hub, are the front 
end plate, the drive plate carrying the 
five balls, and the conical thrust plate 
at the rear end. Around a rearwardly 
pressed flange on this is carried a ball 
thrust race. A_ pressed-steel fork, 
secured to the throttle-operated spindle 
by two set screws, bears against the 
thrust race. The spindle is carried on 
two sintered bronze bushes in bosses, 
one each side of the casing. Sealing is 
effected at the inner end by a lip-type 
oil seal, and at the outer end by the 
bolted-on cover plate. 

The short throttle-operating spindle 
for the governor projects just outside 
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the governor casing where there is a 
fork-end secured by a screw to the 
tongued end of the long operating 
spindle. This passes through a drilled 
transverse web in the crankcase t6 the 
other side of the engine, where it is 
supported in a sintered bronze bush. 
The end of the spindle is cranked and 
ball-jointed to the lower end of the 
control rod, which is connected at its 
upper end to the throttle lever on the 
intake pipe. In order to clear the 
manifolds, the rod is cranked near its 
upper end. 

As the engine speed increases, the 
balls, moving outwards, tend to push 
the conical thrust plate to the rear to 
close the throttle against the action of 
a tension spring secured to a pressed- 
steel lever welded on the throttle- 
operating spindle. The other end of 
the spring is carried by a similar lever 
welded to a short control spindle in a 
boss at the rear of the casing. To the 
other extremity of the control spindle 
is bolted the lever carrying the end of 
the throttle control rod to the dash, 
sealing being effected by a felt ring in 
the casing around the spindle. Thus, 
the throttle opening is controlled in 
the usual manner indirectly through 
the governor. 


SYSTEMATIZED STOREKEEPING 


T its Union Works, Wembley, the 

General Electric Company manu- 
factures a wide range of electrical 
products, for which a considerable 
variety of materials used to be pur- 
chased and held in a Primary Materials 
Stores. Over the years a relatively 
large number of types, grades and 
sizes of materials, mostly metal sec- 
tions, were acquired. This process 
gradually resulted in an accumulation 
of idle and redundant stocks. 

As material supply and _ control 
became increasingly difficult, means 
had to be devised for eliminating 
unnecessary varieties and for record- 
ing, arranging and controlling neces- 
sary varieties. About two years ago it 
was decided to introduce the Brisch 
system of classification. This is now 
in full operation and is reported to be 
an unqualified success. The rational- 
ization of store-keeping has eliminated 
much redundant stock which has been 
exchanged for standard materials or, 
where appropriate, redrawn to 
standard sizes. Stocks thus used up 
during the two years represent no less 
than 28-30 per cent of the total 
redundant stock. 

The Brisch is a decimal system of 
classification employing a_ concise, 
uniform notation which is descriptive 
of the goods coded. In every case it 


is expressly adapted to meet the 
specific requirements of the organiza- 
tion concerned, and the number of 
digits allocated will not normally 
exceed seven. Anything likely to be 
used in industry or commerce can be 
classified under ten general headings, 
as follows: 

0000 Structure, organization, staff 

1000 Raw materials 

2000 Bought-out parts 

3000 Components 

4000 Assemblies and sub-assemblies 

5000 Tools and implements 

6000 Production plant 

7000 Buildings, services 

8000 By-products, scrap, waste 

9000 Special problems. 

Zach main class can be divided into 
nine sub-classes, each sub-class into 
nine groups, each group into nine 
series and each series into nine 
hundred and ninety-nine sector num- 
bers. In the G.E.C. stores, for example, 
the code number 1174-401 would 
signify: 

“Bright mild steel tube, round, seam- 
less, 0-:750in O/Dx10 S.W.G. x 
27-500 in long.” 

The meaning of each digit can be 
readily understood and it is unneces- 
sary to memorize the system. In 
practice, however, those using it soon 


learn to recognize the repetition of 
fundamental patterns of classification. 
Reference to the code data is thus 
simplified and facilitated. The system 
can be applied to any products or 
materials. At the Union Works it is 
used for rod, tube, sheet, metals, and 
non-metals, wires of various kinds, 
adhesives and abrasives, and is now 
being extended to screws, nuts, 
washers, and fasteners in general. 

The system has led to an improved 
stores arrangement. About 50 per 
cent more material can now be accom- 
modated in the same stores area and, 
furthermore, there are better facilities 
for handling. It is now possible to use 
unskilled personnel in the stores since 
the storekeeper’s memory and know- 
ledge are no longer significant factors 
in the daily business. Application of 
the system has made possible an 
increase of approximately 250 per cent 
in the number of items issued, and a 
substantial increase by weight, all with 
one less assistant than previously. The 
advantages of such a system at the 
present time, when materials and man- 
power are at a premium, are obvious. 
If the savings in redundant stock 
achieved in this instance could be 
repeated throughout the country, the 
problem of scarce materials would be 
substantially eased. 
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very wide range of duties are 

manufactured by Newton and 
Bennett Ltd., Valetta Road, Acton, 
London, W.3. They vary from slim 
units weighing little over one pound 
and for use on light cars, to large units 
weighing over 501lb and for damping 
for the heaviest types of vehicular 
suspensions. All the units are of the 
telescopic type, and all operate on the 
same fundamental principles. There 
are, however, detail modifications be- 
tween units of different sizes, and the 
materials and the construction differ 
to meet the peculiar conditions de- 
manded of each type. 

To illustrate the fundamental 
principle, a typical unit is shown in 
section in Fig. 1. This is a type widely 
used on passenger cars. The damping 
or control is effected by the movement 
of a piston in a fluid-filled chamber. 
When the vehicle springs are com- 
pressed as the road wheel passes over an 
inequality in the road surface, the 
piston A travels down the cylinder and 
transfers fluid through the lightly 
loaded valve B to the upper side of the 
piston head. At the same time a 
volume of fluid equal to the volume 
displaced by the entering piston rod 
passes through the spring-loaded valve 
D to the outer chamber E. The com- 
bined action of these valves gives the 
correct resistance on compression. 

As the suspension rebounds, the 
piston A travels upwards and fluid from 
its upper side is transferred through the 
spring-loaded valves F to the under-side 
of the head. At the same time the 
volume of fluid displaced on compres- 
sion is drawn back into the working 
chamber through the lightly loaded 
valve G. The poppet valves F are 
designed to give a regulated fluid 
resistance appropriate to the speed of 
the suspension. In many units a small 
bleed hole is drilled through the piston. 
It serves to promote correct low-speed 
performance. 

The gland H has three sealing mem- 
bers, an inner gland R which is a 
metallic bush with a small critical 
clearance round the piston rod, a 
round section ring J, and a rectangular 
section ring L. The main pressure of 
the operating stroke is contained by the 
metallic seal R. Fluid passing through 
this is returned by way of passages 
between R and J to the reserve space 
between the outer and inner cylinders. 
The seal J wipes the fluid from the 
piston, while the outer seal L prevents 
mud and water from entering the unit. 

Suspension control units are rated 
according to the diameter of the working 
cylinder. A large range of strokes is 
produced in each size. The smallest 
size has a cylinder diameter of j in 


G ves wide control units for a 





All standard units of this diameter 
have part numbers lying between 11,000 
and 11,999. For this reason the { in 
bore units are commonly referred to as 
the 11,000 series. These units are used 
on light cars, light vans, motor cycles 
and similar applications. 

The next size larger units have 
1; in bore. They are known as the 
14,000 series. These are the units most 
widely used on passenger cars. As a 
very wide range of settings is available, 
they are suitable for cars of widely 
varying suspension characteristics. 
Units of 1%in bore, the 8,000 series, 
are mainly used for commercial vehicle 
applications. These are also available 
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Fig. 1. A Newton and Bennett suspension 


control unit for passenger cars 





with an extremely wide range of per- 
formance characteristics. In fact some 
of these units, given low settings and 
having small end fittings, designated the 
7,000 series, are used for car suspensions 
where the service conditions are very 
severe. Cars that are to be used on the 
corrugated roads of some overseas 
territories or on rough dirt roads are 
sometimes fitted with units of this rating. 

Since the 8,000 series units are fitted 
on vehicles up to about 12 tons gross 
weight, the higher settings represent 
considerable powers of work absoroption 
and heat dissipation. The whole of the 
energy put into the damping of the 
suspension is, of course, converted to 
heat and is dissipated by heat transfer 
from the suspension units to the 
surrounding atmosphere. The largest 
of the standard ranges of units, series 
16,000, has a 2in bore. These units are 
used where the heaviest duty is 
required, apart from applications for 
tracked suspensions for which specially 
designed units are generally necessary. 
Extremely powerful units are often 
necessary for tracked suspension appli- 
cations and special designs up to 3$in 
diameter of working cylinder are used. 


Materials of construction 

As will be realized from the foregoing, 
the main components of a unit are the 
tubular members, the piston and piston 
rod, the top gland assembly and the 
bottom end assembly. All the tubular 
members are made from drawn mild 
steel tube. The inner or working 
cylinder has a bore that is specially 
finished by a process developed by 
Accles and Pollock Ltd. to give the 
inner surface a high-class smooth finish 
in conjunction with diametral accuracy 
and straightness. 

For the smaller sizes of units the 
pistons are made of zinc-base alloy 
die-castings. This is a material that 
lends itself to the quantity production 
of relatively intricate shapes to close 
dimensional limits. It also forms a 
satisfactory bearing material for running 
against the steel tube cylinder. On 
account of the relatively greater strength 
required and the higher bearing pres- 
sures, cast iron pistons are fitted in the 
larger units. 

The piston rods are made from En.8, 
0-40 carbon steel. They are given a fine 
ground finish on which hard chrome is 
electro-deposited. This provides a 
highly finished, hard-wearing surface 
which is “‘kind”’ to the gland parts and 
seals. The chrome is also valuable in 
resisting attack by mud and water which 
reach the exposed portion of the piston 
rod. This material and finish are 
common to units of all sizes. 

Selection of the material for the 
inner gland or gland bush is important. 








Fig. 2. A die-casting machine. The product 


The gland bush is the mechanical 
guiding element in the gland assembly 
and it is, in effect, the bearing in which 
the piston rod works. It must there- 
fore, be made from a material which 
forms a good bearing with the hard 
chrome surface of the piston rod 
Steel parts must not be used where 
sliding contact with the hard chrome is 
possible, since under such conditions 
steel and chrome quickly destroy one 
another. Failure of the chrome usually 


Fig. 3. Theset-up for machining a die-cast piston ona Herbert AutoJunior 


on from this machine 
is in the order of 50,000 to 60,000 pie 
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affects the seals, and 
leaking seals sooner 
or later lead to a 
failure of the com- 
plete unit. For this 
reason the choice of 
material for the 
the gland bush lies 
between zinc-base 
alloy and cast iron. 
Zinc is used for the 
smaller types and 
cast iron for the 
more heavily loaded 
units. For the seal 
supporting member 
of the gland zinc- 
base alloy is defi- 
nitely preferred, and 
and the nuts are 
of zinc in the smaller 
sizes and of malle- 
able iron in the 
larger. 

The valve assem- 
bly at the lower end, 
or foot valve, is 
usually a zinc-base 
die-casting, some- 
times with a steel 
insert, on account 
of the relative ease 
of manufacture. It 
is a straightforward 
and satisfactory 
component. The 
disc valves and pop- 
pet valves used in 
the foot valve as- 
sembly and in the 
piston are referred 
to in detail later in 
these notes. Malleable iron castings 
are used for top and bottom mountings, 
and the peg ends are of steel. 


es per week 


Production methods 

Newton and Bennett Ltd. regard 
quality of performance and ability to 
withstand severe service conditions as 
by far the most important considera- 
tions for a suspension control unit. 
This policy has a good deal of influence 
on the details of the manufacturing 
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processes employed, in that every item 
is scrutinized firstly for functional 
characteristics and only secondarily 
for the cost of production. The 
quantities of suspension units made are 
relatively moderate and, in addition, 
there are several sizes, hence production 
is based on batch rather than on large 
quantity manufacture. Production 
details for the batches are carefully 
worked out to ensure the most econo- 
mical methods on the cost side 
consistent with the high standard of 
accuracy and performance that must be 
maintained. To illustrate the produc- 
tion methods a number of details and 
processes have been selected; they 
serve to show the general lines that are 
followed, which in some cases have 
entailed the overcoming of special 
problems. 

All die-castings are produced in 
machines of the type shown in Fig. 2. 
Each of these machines is capable of 
producing from 50,000 to 60,000 
castings per week. The dies, which are 
of relatively simple type, are normally 
made in the Company’s own tool room. 
An important feature of the design is 
that the dies are so arranged that “flash” 
left in holes, etc., is removed, so far as 
practicable, by a subsequent machining 
operation on one of the faces. This 
avoids the need for separate operations 
for ‘‘flash’’ removal. 

The piston for the 14,000 series is a 
good example of die design to eliminate 
separate operations for flash removal. 
These pistons are cast with the whole of 
the core pins entering from the hollow 
end, thus leaving the flash at the solid 
end from which it is removed at the 
first machining operation. This opera- 
tion is carried out on a Herbert Auto 
Junior, see Fig. 3. To begin the 
operation cycle on this machine, the 
piston head is faced from the front tool 
post and a small chamfer on the head is 
machined from the rear tool post. The 
turret tools then come into action. A 
central hole is drilled through the head 
from the first station and a groove is 
formed in the head and chamfered by 
tools at the second station. The central 


Fig. 4 Plunge grinding the piston O.D 
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hole is then reamed to finished size. 
Finally, a hardened steel disc flattening 
tool is brought up against the revolving 
narrow edged valve faces in the piston 
head to ensure absolute flatness for 
these important seatings. 

From the Herbert machine the piston 
is transferred to a small bench drill on 
which the two valve holes are cleaned 
out to size. If the piston is of the 
constant leak type, that is the type that 
gives the softest operation, an additional 
small hole is drilled through the head. 
To complete the machining operations 
the piston is transferred to a plain 
cylindrical grinder, see Fig. 4, on which 
the O.D. is ground to size and a small 
chamfer is ground on the periphery at 
each end. The work is mounted on an 
arbor that is a close fit in the reamed 
hole in the piston head. A formed wheel 
is used so that by simple plunge 
grinding the O.D. and the two chamfers 
are ground simultaneously. After the 
grinding operation the piston is grano- 
dized and is then ready for assembly to 
the piston rod. Somewhat similar 
machining methods are used for the 
foot valve, except that grinding opera- 
tions are not necessary. The gland parts 
are machined by conventional tooling, 
so arranged that accurate concentricity 
of bore and register diameters are 
obtained. 

Piston rods are machined from rough 
ground bar. Preliminary machining 
is carried out on a Brown and Sharpe 
automatic where the end to take the 
piston is turned down concentrically 
and screwed. The tooling is of conven- 
tional type, but for some units the 
piston rod is of such length that the 
maximum bar feed on the machine will 
not feed forward sufficient bar. For 
such rods the machine cycle is adjusted 
so that the bar is fed forward two 
or even three times between the end 
of one cutting cycle and the start of 
the next. 

From the automatic machine, the 
piston rod is passed to a Scrivener 
centreless grinder, Fig. 5, and thence 
to a Cincinnati centreless grinder. A 
very close tolerance on diameter and a 
very high standard of surface finish 
must be maintained. For this reason 
the rod is given four passes through the 
Scrivener machine and a final pass 
through the Cincinnati. From grinding, 
the rods go for the electro-deposition 
of the hard chrome. To eliminate any 
chance of damage to the highly finished 
surface, the rods are handled with great 
care at this stage. Those rods to which 
eye type ends have to be attached are 
masked by the holding fixtures during 
the deposition of the hard chrome. 
This leaves the end untreated and ready 
for eye attachment. 

The poppet valves are made of steel 
and are produced on Brown and Sharpe 
automatics of the type shown in Fig. 6. 
Conventional tooling is employed to 
produce the whole form at one setting 
and to close limits. After the automatic 
machining, the cross holes are drilled. 
To complete the machining the barrel 
portion and the seat face under the head 
are ground on the centreless grinder 
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Fig. 5. A Scrivener centreless machine for grinding the piston rod 


illustrated in Fig. 7, As the wall 
thickness is small and distortion might 
easily occur, special precautions are 
taken regarding the grinding pressure. 

Tubing for the inner cylinder is 
received in the finished condition as 
regards the bore. Therefore it has 
merely to be faced to length and brazed. 
The outer tubing, which forms the 
casing, is not, of course, highly finished 
internally. In other respects it is 
similar to the material used for the 
inner cylinder. 

Springs present one of the most 
difficult manufacturing problems. Most 
of the springs on the poppet valves have 


to be adjustable over a fairly wide 
range. Therefore relatively high spring 
rates are unavoidable. At the same 
time, the space available for wire is 
strictly limited, with the inevitable 
result that great difficulty is experi- 
enced in obtaining springs of consistent 
performance. A further difficulty 
arises from the fact that in the interests 
of the spring maker Newton and 
Bennett Ltd. often allow a wider toler- 
ance than is really desirable for easy 
assembly of units with uniform 
characteristics. The effect of this on 
assembly variations is countered by 
measuring the performance of all 


Fig. 6. The set-up for machining poppet valves on a Brown and Sharpe automatic 











Fig. 7 A special centreless grinder for finish 
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ng the barrel and the seat face under the head 


of the poppet valves 


springs and thus making it possible to 
group them in batches so that the 
springs in any one batch have closely 
similar readings. Each batch is kept 
intact to the assembly point. The 
consequence is that when the first few 
units have been assembled and tested 
and the particular spring settings for 
the batch have been determined, the 
whole batch can go through with the 
minimum of adjustment. 


Sub-assemblies 
An important stage in the production 
of these suspension control units is 
the assembly of the outer barrel with 
the lower end mounting piece. The 
ends are machined to a diameter that 
gives a light interference fit. A fly 


for pressing the end 

The part assembly is 
then spot welded. This does not make 
a leak-proof joint, but is merely to 
hold the parts in the correct relative 
positions during the copper brazing 
operation which does produce a leak- 
proof joint. Copper brazing is carried 
out in a Birlec controlled-atmosphere 
continuous furnace. Purified town gas 
is used to give the controlled reducing 
atmosphere. This method of brazing 
gives first class results and has the added 
advantage that the cylinder leaves the 
furnace in a clean condition and free 
from scale. Every one of these sub- 
assemblies is water tested to ensure that 
a completely tight joint has been 
produced. 


used 
into the tubing. 


press is 


Fig. 8. Gas burning equipment for silver soldering the piston rod to the top eye. 
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Whereas relatively expensive plant 
is used for copper brazing the eye end 
to the outer cylinder, a very simple and 
inexpensive method has been developed 
for silver soldering the piston rod to 
the top eye. The eye is an easy push 
fit into the eye end. It is coated with a 
special flux and inserted into the eye 
end. The assembly is then brought up 
to temperature by gas burners, see 
Fig. 8. Johnson Matthey Easi-Flo 
No. 1 is used to make the joint. It gives 
a strength of joint which is usually 
greater than that of the threaded portion 
of the rod carrying the piston. This is 
both an effective and economical 
method. In the first place, the initial 
capital cost of the equipment is low, 
very much lower indeed than that for 
even the simplest form of furnace. 
Operation costs are also low and 
maintenance costs are negligible. 


Fig. 9. A machine for testing suspension 
units for passenger cars 


Assembly 

Generally the assembly methods are 
straightforward, but there is one very 
important requirement, cleanliness. All 
the details go through cleaning processes 
and are finally de-greased in trichlore- 
thylene to remove cutting fluid and 
oiliness to ensure that dirt particles will 
not adhere. In the assembly section 
various components are first built into 
sub-assemblies. For example, the 
lower end valves are assembled com- 
plete ready to be pushed into the end 
of the inner cylinder, and the pistons 
are built up on the piston rods together 
with gland parts which on the eye end 
types have, of course, to be threaded 
on to the rod first. 





APRIL 1952 


When the valve and inner cylinder 
are assembled in the casing, but before 
the piston and gland assembly is put 
in, the correct amount of hydraulic 
fluid has to be introduced. The fluid is 
a specially compounded light hydraulic 
oil with a specific viscosity and other 
characteristics. It must be perfectly 
clean. Special devices have been 
developed for quickly and accurately 
metering the required amount of fluid. 
They are based on the arrangement in 
public houses for measuring small 
quantities of spirits. In the metering 
devices used for the more widely used 
units, a rack and pinion mechanism is 
incorporated for adjusting the amount 
delivered to suit various sizes of suspen- 
sion units. When the outer cylinder is 
pushed upwards over a three-armed 
plug, the exact amount of fluid flows 
down into the cylinder without being 
exposed to contamination by dirt 
or dust. 

After the fluid has been introduced, 
the piston rod assembly is inserted and 
the gland nut tightened by means of a 
special spanner. Fcr the tightening 
stage of the assembly, the unit is held in 
a fixture formed by machining a 
cylindrical hole in the jaws of the vice. 
Thin packing is inserted between the 
vice jaws while the hole is machined. 
The packing is then removed and the 
cylinder can be held tightly in the vice 
without being damaged. The dust 
cover is fitted after the unit has 
been tested. 


Testing 
After assembly every unit is carefully 
tested at two set speeds of movement. 
prototypes and special units are tested 


Fig. 11. A second form of test machine for control units of 
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over a wider range, 
but once a type is 
established, produc- 
tion testing is con- 
fined to the two 
set speeds. Testing 
is effected by mea- 
suring the resistance 
generated both on 
closing and on 
opening strokes 
when one end is 
moved relative to 
the other at five 
inches and at fifteen 
inches per second. 
Various testing 
machines are in use, 
but all have the 
characteristic fea- 
tures of a crank 
driving one end 
while the other 
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ated effort to a 
recording device 
which draws a dia- 
gram on paper. The 
width of the loop 
and its position rela- 
tive to the no-load datum clearly define 
the performance at the tested speeds. 
One type of machine for testing 
car sizes of suspension units is shown in 
Fig. 9. The upper shaft carries an 
adjustable crank pin and is capable of 
running at various speeds indicated by 
a tachometer. The desired test speed is 
obtained by adjusting the relationship 
between speed and stroke. A cross- 
head which carries the upper end of the 
unit is driven by the crank, while the 
lower end engages a pin in another 
cross-head. Move- 
ment of this lower 
cross-head is limited 
and controlled by 
springs of known 
rate. The deflection 
of the _ springs, 
which represents 
the force generated, 
is transferred to the 
tracing pencil. Ro- 
tation of the paper 
drum is controlled 
by the _ relative 
movement of the 
upper and lower 
cross-heads. A typi- 
cal test diagram is 
shown in Fig. 10. 

A conventional 
test diagram always 
has the extension 
or rebound stroke 
to the left of the 
datum and the bump 
stroke to the right. 
It can be readily 
seen that if a whole 
series of loops are 
drawn at successive 
speeds and the hori- 
zontal ordinates 
plotted against a 
speed base, the full 
performance curve 

the unit is 


500 Ibs 


0 500 Ibs 


Fig. 10. A typical test diagram for Newton and Bennett suspension 


control units 


defined. Conversely, if a performance 
is specified, the reverse process gives an 
immediate indication of the test results 
required. A second form of test machine 
is shown in Fig. 11. 

After a unit has been tested and 
passed as satisfactory the cover is fitted. 
Covers for units with eye type ends are 
spot welded on, while those for pin 
type end units are merely slipped over 
the piston rod. The part number and 
the setting code which completely 
identify the type of unit and also its 
setting are carried on the dust cover. 
Finally, the units are spray painted and 
packed for despatch. 


Nimonie 95 


x outstanding factor contributing to 
the practical development of the 
aircraft gas turbine was the production 
by the Mond Nickel Co., Ltd., of the 
Nimonic series of chrome-nickel alloys. 
These retained the _ characteristic 
resistance to corrosion and oxidation 
of the 80—20 nickel-chromium alloys 
used in the electrical industry but were 
subject to only the limited creep 
deformation that could be tolerated in 
the gas turbine. 

Nimonic 75, produced for the early 
Whittle units, was intended for use in 
a gas temperature of 750 degC. This 
was followed by Nimonic 80 and, 
eventually, by Nimonic 90. Always 
the problem was to increase the high- 
temperature properties without sacri- 
ficing forgeability for strength at high 
temperature. Cold working has an 
adverse effect on the alloy as it results 
in an increased rate of creep under 
givea operating conditions. 

Che latest alloy, Nimonic 95, while 
maintaining the same level of strength, 
can operate in gas temperatures some 
50 deg C. higher than those at which 
Nimonic 90 is used. 

H 
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INFRA-RED HEATING 


Metrovick Installations at the Works of Vauxhall Motors Limited 


OUR infra-red ovens supplied by 
Metropolitan Vickers Electrical 


Co. Ltd., Trafford Park, Man- 
chester, 17, have’ recently been 
installed in the Luton factory of 
Vauxhall Motors Ltd. They are 


arranged in two pairs and are used for 
drving moisture off the car after clean- 
ing and for cellulose paint drying 
following any spotting or touching-up 
that is necessary before the car leaves 
the factory. 

After assembly is completed, the car 
is driven on to a floor-level chain 
conveyor to be drawn through 
washing booth where the jets of wate! 
thoroughly test for screen and back 
light leaks. When the test is over 
the car is leathered down by hand 
This leaves a thin film of moisture t 
be dried off. Drying is effected in the 
first oven, see Fig. 1, through whicl 
the car passes in four minutes. ‘The 
infra-red radiation is controlled at 
level which ensures that no part of 
the car exceeds a temperature of 
180 deg F. during its passage thro 
the oven. 

On emerging from this oven the ¢ 
travels 50ft, by which tme it is con 
pletely dry, before entering the sp: 
booth where spotting and touching 
are carried out with cellulose paint 
When the car leaves the spray boot! 
a travel of 20ft gives a flash-off period 
of about five minutes before the vehic! 
enters the cellulose drying oven. P 
sage through this oven takes thr 
minutes twenty seconds. 

The first infra-red plant shown 
Fig. 1 comprises two ovens side by 
side. It is 17ft long, 24ft wide and 10ft 


Fig. 2. One of the spot-dry 


Fig. 1 


high, with a total electrical loading of 
300kW. Each oven incorporates a total 
t 50 infra-red element projectors 

unted in ten rows of five projectors 
per row. The infra-red element con- 
ists of a spiral of high grade heat 
resisting wire tghtly embedded in 
magnesium oxide by a special process, 
ind enclosed solidly in an outer sheath 
f non-scaling, non-corredible alloy 

A separate air recirculating system, 
consisting of a centrifugal fan driven 
by a 2} h.p. motor and displacing 4,000 
cubic feet per minute, drives air into 
each oven through ducts mounted at 
level in the the oven. 





floor sides of 





ng ovens with Infra-red heating 


oe a 





Metrovick Infra-red moisture drying plant 


Hot air is exhausted from the oven 
roof through three hoods extending the 
full length of the oven and linked by 
ducts to the suction side of the fan 
The apertures in the lower ducts are 
louvred to direct the air stream on to 
the sides of the car, and to reduce the 
danger that Hoor dust will be picked 
up. Dampers in each main duct allow 
i balance to be obtained between the 
recirculated and the fresh air. 

To give complete operational safety, 
the conveyor motors and the fans are 
electrically interlocked with the pro- 
jectors. In addition, airflow switches, 
also interlocked with the projectors, 
ensure that the air velocity has reached 
a safe minimum value before the infra- 
red projectors can be switched on. 
Heat losses from the ovens are mini- 
mized by the use of heat insulating 
panels of mild steel lagged with glass 
wool and finished on the inside with 
asbestos hardboard. The panels may 
be easily removed to give access to the 
projectcrs and the wiring. Access to 
the central compartment is by means 
of a hinged door fitted with a tumbler 
lock to prevent unauthorized entry. 

The heat output of the oven is con- 
trolled by Sunvic energy regulators, 
which operate on the “ Simmerstat” 
energy regulator principle as used on 
electric cookers for the control of the 
boiling plates. Each regulator is in 
effect an electric tap which has the 
additional advantage of providing 
automatic compensation for voltage 
fluctuations up to 15 per cent. The 
second plant, which is shown in Fig. 2, 
is generally similar, except that it is 
three feet shorter in length and has a 
total loading of 240kW provided by 40 
Metrovick infra-red projectors in each 
oven in ten rows of four projectors. 
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ALCOHOL MOTOR FUELS’ 


INCE the internal combustion 

engine is a heat engine, the first 

criterion should be its thermal 
efficiency. Thermal efficiency is a 
vector quantity, the components of 
which are the calorific value of the fuel 
used and the efficiency with which this 
heat is converted into useful work, 
which in the case of the internal com- 
bustion engine varies with the com- 
pression ratio. 

Table I lists the calorific values of 
various fuels ; Table II the relationship 
between compression ratio and thermal 
efficiency. 

From Table ! it is evident that if all 
fuels were utilized with the same 
thermal efficiency, ethanol would pro- 
vide only two-thirds the mileage per 
gallon given by gasoline. In practice, 
ethanol is rarely advocated as a fuel by 


By S. J. W. Pleetht 


could withstand a compression ratio 
exceeding 7} to 1 in his E35 variable- 
compression engine, Ref. 1. In certain 
racing engines ethanol has been used 
at compression ratios of 12 to 1 
without knocking. Thus, if the relative 
efficiency of ethanol at, say, 12 to 1 
compression ratio is compared with 
that of gasoline at a typical figure of 
6 to 1, the disparity between their 
calorific values disappears. 

This effect has been clearly shown by 
Hubendick, Ref. 2, in a chart, Fig. 1. 
The curves indicate the normal fall 
in calorific value due to increasing 
alcohol content, the higher power out- 
put attainable with the use of this 
increasing alcohol content, and the 
corresponding fuel-consumption. It 
can readily be seen that the higher 
efficiency of alcohol permits an increase 


results must be used. The first 
American tests were conducted in 
Unionstown in 1932. They showed 


low correlation with the knock-ratings 
obtained on the CFR engine, and the 
test conditions were altered to provide 
a closer correlation. These new con- 
ditions were called the CFR Motor 
Method, while the tests obtained on the 
original conditions were called the CFR 
Research Method. 

Several further series of road tests 
have been conducted since that time. 
After each test modifications were 
suggested to the basic procedure to 
provide a close correlation. The situa- 
tion was becoming so chaotic that 
wisdom prevailed, and now knock 
ratings are recorded on twe scales— 
Research Method and Motor Method. 
A knowledge of both ratings affords a 


itself; it is normally used as an in power output, and corresponding reasonable picture of the behaviour of 
ingredient of a the fuel, particu- 
motor fuel. The TABLE I. CALORIFIC VALUE OF MOTOR FUELS larly with regard 
last entry in to the “‘sensitive”’ 
Table I indicates Fuel B.Th.U gal Percentage of fuels, as fuels con- 
a typical marketed (nett) gasoline taining benzole 
fo or fo a ooo —————_———| . and. the slenhes 
spirit, contain- ee (sp. gr. 0-740) ee we are called. 

ing 15 per cent ce 67:000 48 The effect of 
ethanol, 15 per isoPropanol 101,000 72 test conditions on 
cent benzole, and Motor benzole 150,000 108 the knock ratings 
70 per cent gaso- 15/15/70 blend 135,000 97 of ethanol blends 


line. Such a blend 
has a caloric value 
only 3 per cent 
less than gasoline alone. Thus if 
gasoline gave 30 miles per gallon in a 
given car, this blend would show 
29 miles per gallon, a scarcely appreci- 
able difference. Nevertheless, in avia- 
tion practice, where synthetic fuels of 
100+ octane rating may be used, this 
discrepancy is sufficient almost to 
eliminate the use of alcohols as a 
constituent of aviation fuel. Table III 
indicates the rapid growth of interest 
in alcohol motor fuel before the war, 
from its introduction to the British 
market in 1932. It must be remembered 
that the figures for the alcohol blend 
are from six to ten times that of the 
alcohol itself. 

Ricardo showed in 1920 that ethanol 


* Abstracted from a paper presented to the Institute of 
Petroleum, 12 March, 1952. 


+Chief Chemist, Cleveland Petroleum Co. Ltd. 


TABLE Il. COMPRESSION RATIO AND 
THERMAL EFFICIENCY 


Thermal 
efficiency 
(actual), per cent 


Compression 
ratio 
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(ethanol-benzole-gasoline) 


reduction in fuel consumption, up to 
15 per cent alcohol content. This curve 
is accepted as the basis of most 
marketed blends, the maximum alcohol 
content of which is restricted to 20 per 
cent. In the early days of alcohol 
motor fuels unsatisfactory operation 
was reported where higher alcohol 
contents were used. The pre-war 
‘poids lourds”’, for example, contained 
up to 50 per cent alcohol. 


Octane numbers 

The arbitrary centisimal scale of 
octane numbers was introduced by 
Edgar, Ref. 3, in 1927 to permit knock 
rating by different observers to be 
compared. The knock ratings are com- 
pared with blends of n-heptane and 
iso-octane, the octane number being 
the percentage of iso-octane in the 
matching blend. By using a standard 
CFR engine under standard conditions, 
comparisons of various fuels can be 
made. This scale permits a more 
precise statement of the anti-knock 
value of a given fuel than does Ricardo’s 
more easily understood Highest Useful 
Compression Ration (H.U.C.R.), and 
provides a simpler test procedure. 

Since the scale is an arbitrary one, it 
must be standardized against tests with 
motor vehicles on the road. Unfortu- 
nately, no standard road tests have 
been conducted in Britain, and American 


is clearly shown in 

Fig. 2, drawn from 

the author’s, 
results, Ref. 4. One curve shows knock 
ratings of ethanol blends obtained by 
the Research Method; 36 per cent 
ethanol raises the octane rating of 
70 octane gasoline to 100, indicating a 
blending octane number for ethanol 
exceeding 150. The other curve shows 
the results obtained on these blends 
determined by the Motor Method. 
Here the blending octane number of 
ethanol is about 110 within the market- 
able ranges of 10 and 30 per cent 
ethanol ; while the octane number of 
pure ethanol is equal to that of iso- 
octane itself (100). Since the two stan- 
dard fuels n-heptane and iso-octane are 
themselves similar to gasoline, any 
alteration in conditions of test merely 
moves the entire scale up or down, 
leaving the relative actual octane 
number comparatively unaltered. But 


TABLE Ill. CONSUMPTION OF ETHANOL 
AS MOTOR FUEL 


Year Gallons 
1932 20,000 
1933 80,000 
1934 350,000 
1935 1,000,000 
1936 900,000 
1937 3,000,000 
1938 6,500,000 
1939 6,700,000 
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when fuels containing alcohol are used 
a similar alteration in operating con- 
ditions does not have similar effects on 
the two dissimilar fuels. This is the 
reason for the so-called “‘sensitivity”’ of 
alcohol blends. 

There is a growing body of opinion 
that the true knock rating of a fuel is 
better expressed by the Research 


Method than by the Motor Method, 
for example, see Ref. 5. 


Road tests 


Road tests are notoriously unreliable 
and therefore abjured by the fuel 
technician, who prefers the solid 
reproducibility of bench tests. One 
factor appears consistently to be over- 
looked. Let us consider a car being 
driven at uniform speed along a level 
road. Wishing to accelerate, the driver 
opens the throttle and permits a greater 
flow of air into the engine. 

The sudden increase in air speed, or 
increase in induction vacuum, causes a 
greater flow of fuel from the carburettor 
jet. Ethanol is a volatile spirit, and in 
conjunction with the hydrocarbons in 
gasoline forms readily vaporized azeo- 
tropes, an effect increased by the 
presence of benzene. This vapour 
readily enters each cylinder in turn 
and, since it contains more alcohol than 
the whole of the fuel, has an especially 
high anti-knock value. The driver has 
the impression that he is using a fuel 
of higher anti-knock value than is 
expressed by the knock rating of the 
fuel itself, for the method of test calls for 
sustained equilibrium conditions, not 
snap judgments. 

Contrast this effect with that obtained 
when a leaded fuel is used. Tetraethy] 
lead is non-volatile, and tends to lag 
behind in the fuel stream as liquid 
droplets. The vapour entering the 
cylinders after a sudden opening of the 
throttle tends to have a /ower anti-knock 
value than the fuel as a whole, for there 
is less lead present than in the fuel as a 
whole. This effect is well known to 
those who have operated a CFR or 
other test engine. When changing from 
an unleaded fuel to a leaded fuel of the 
same knock rating there is an immediate 
increase in the knock owing to the time 
lag in the entry of the lead into the 
cylinder. The operator is unperturbed, 
for the effect is anticipated, and in any 
event the method of test calls for a 
number of check tests extending over 
10 or 20 minutes, by which time 
equilibrium conditions prevail. The 
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normal driver on the road, however, 
judges by the immediate response. He 
would record that the leaded spirit 
knocked heavily; the straight spirit 
slightly ; and the alcohol blend not at 
all. He will not listen to the bench- 
bound technician who assures him that 
all three fuels have identical knock 
ratings. 

Another factor which tells against 
leaded fuels, perhaps unfairly, is also 
due to the non-volatility of the tetra- 
ethyl lead. The lead enters each 
cylinder within droplets of fuel and, 
owing to faulty distribution in the 
induction pipe, some cylinders are 
starved and others receive excess lead. 
Tests have shown variations from 1 to 
6 ml TEL/gal in different cylinders 
using a fuel containing 3 ml/gal. The 
normal driver judges the quality of his 
fuel by the amount of knock. He would 
estimate the knock rating of his fuel by 
that corresponding to the lowest lead 
content in the various cylinders, and 
would again de-rate the fuel as com- 
pared with the finding of the knock 
tester, who has but one cylinder. 
Ethanol, a volatile fuel, enters each 
cylinder as uniformly as the induction 
system permits, and does not present 
this anomaly. 


Power output 

It is sometimes wondered why 
ethanol can produce substantially the 
same power outputs as gasoline from a 
given engine, despite the disparity in 
calorific value. Ricardo has answered 
this question in Ref. 1. For the com- 
plete combustion of 1 1b of gasoline 
approximately 15 lb of air are required ; 
for the combustion of a similar weight 
of ethanol only 9 lb of air are needed. 
Thus the 16 lb of air-gasoline mixture 
has a calorific value of 20,000 B.Th.U. 
or 1250 B.Th.U/Ib, while the 10 lb of 
the ethanol-air mixture has a calorific 
value of 12,800 B.Th.U. or 1,280 
B.Th.U/lb, substantially the same 
figure. This coincidence is remarkable, 
and need not occur with other fuels. 
Its effect is that the power output from 
a given cylinder charge of ethanol or of 
gasoline is substantially similar. 


Latent heat 
The air-fuel charge introduced into 
the cylinder consists of a vapour with a 
number of unvaporized fuel particles in 
suspension. The power available from 
that charge depends upon its weight, 
which in turn depends upon its tem- 
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Fig. 2. Determination of octane numbers 


perature. When a liquid vaporizes it 
abstracts heat from its surroundings ; 
the amount of heat abstracted is called 
“the latent heat of vaporization”’ of that 
liquid. The effect is observed when an 
engine is running, by the lower tem- 
perature of the carburettor compared 
with the rest of the engine ; sometimes 
it is coated with frost, when the engine 
is appreciably warm. 

Not only is the external wall of the 
carburettor cold, but also the vapour 
within it; the temperature drop is 
proportional to the latent heat of the 
evaporating liquid. Most gasolines 
have a latent heat of approximately 
75 cal.g; the latent heat of benzene is 
94, of ethanol 204, and of methanol 
264. Assuming total evaporation, the 
fall in temperature would be 21 deg C 
for gasoline, 26degC for benzene, 
86 deg C for ethanol, and 140 deg C 
for methanol. In practice, the fuel is 
not totally vaporized even within the 
heated cylinder ; nevertheless, a marked 
effect is observed with different fuels. 
Ricardo has recorded the following 
values for the induction temperatures 
within an engine operating under 
standard conditions on various fuels : 
gasoline 258 deg F, benzene 235 deg F, 
and ethanol 150 deg F, Ref. 1. 

Since vapour becomes denser with 
reduction in temperature, the lower 
the induction temperature the greater 
the charge weight. Further, since the 
power output depends upon the charge 
weight, the lower temperature is prefer- 
red. The lower induction temperature 
associated with ethanol ensures a higher 
volumetric efficiency, a mild super- 
charge effect. 

In racing engines, especially those 
using high supercharge, a reduction in 
charge temperature is essential, and for 
that reason alcohol is almost obligatory. 
At one time complex mixtures were 
used containing ethanol, acetone, and 
water (which has a latent heat of 540, 
more than twice that of ethanol), but 
nowadays methanol (with a latent heat 
of 264) is the preferred fuel. 


Startability and vapour lock 

Alcohol fuels have been attacked on 
the grounds that they provide poor 
startability at low temperatures and 
vapour lock at high. Neither of these 
statements is true, for they are based 
upon an error. In fact, alcohol in the 
proportions normally used has little 
effect upon startability and vapour lock, 
which are functions of the basic 
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gasoline in the blend. The origin of the 
error is interesting. Vapour lock is 
measured by vapour pressure, and the 
normal method for the determination 
of this characteristic is by the Reid 
bomb (IP 69/45), Ref. 6. A standard 
volume of spirit is shaken with four 
times its volume of air at 100 deg F, and 
the final pressure, corrected for the 
water vapour present, is taken as the 
vapour pressure. However, the method 
demands the presence of water in the 
initial stages, and this amount of water 
is sufficient to cause a normal alcohol 
blend to separate into two phases. As 
it happens, the vapour pressure of an 
alcohol-gasoline blend is higher than 
the sum of the partial pressures of the 
two phases, so that the unwary experi- 
mentor records a lower vapour pressure 
than the blend would give. 

When vapour-lock tests are made 
and two fuels are compared, one a 
gasoline and the other an alcohol- 
gasoline blend of apparently similar 
vapour pressure, it follows that the 
latter shows a greater tendency to cause 
vapour locking, and it is on such 
grounds that the claim has been made. 
When the true vapour pressures are 
compared, however, the alcohol blend 
has a higher value, and could be 
expected to show a greater tendency to 
vapour lock. If now the tests are 
repeated using fuels of equal vapour 
pressure, no difference in vapour- 
locking tendency can be found. The 
effect is recognized in the standard 
method for the determination of vapour 
pressure, where the use of a dry bomb 
is recommended, thus preventing the 
separation of the alcohol blend into 
two layers. 

Perhaps the only foundation for 
complaint in startability tests refers to 
the warming-up period. Owing to the 
higher latent heat of ethanol, the 
induction temperature is lower than 
that found with gasoline, and in winter 
this tends to reduce the power output 
from a cold engine. With normal 
induction heating the effect is slight 
and of short duration. 

Many other differences have been 
reported between gasoline and alcohol- 
gasoline blends in an engine, but the 
effects are either so slight or so depen- 
dent upon chance conditions, that there 
seems little point in enlarging upon 
them here. The facts may be found in 
published work, by the writer and 
others. This section can best be con- 
cluded by a quotation from Hubendick, 
head of the Swedish Government’s 
Fuel Agency, when he reported the 
results of ten years’ operation of the 
official Swedish alcohol fuel ‘Latt- 
bentyl”: ““The public are unaware that 
the alcohol blend they are using is in 
any way different from normal gasoline”’, 
Ref. 7. 


Marketing of alcoholic blends 
In only one respect is the marketing 
of alcohol blends different from the 
marketing of, say, benzole mixture or 
gasoline, and that is the rigorous care 
with which water must be excluded. 
Normal alcohol blends are made in 
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comparatively small batches of between 
10,000 and 50,000 gal. The blending 
tank is one known to be free from water. 
First the gasoline is introduced and 
then the benzole, if any, added. It 
sometimes happens that on mixing, such 
a blend deposits a small amount of 
water, for benzole will dissolve 0-05 per 
cent water, much of which will be 
precipitated from the mixture which 
has a considerably smaller water solu- 
bility. After a short settling time the 
tank is tested for water, a safeguard 
against accidental contamination even 
when no benzole is used, and any 
present drained off. Finally, the alcohol 
is added, and the blend circulated until 
uniform. A simple test has been 
devised to determine the water tolerance 
of the blend, that is, the amount of 
water required to cause separation. 
Where this figure is satisfactory, proving 
the absence of water contamination, 
the blend is available for sale. Normally 
two or more blending tanks are operated 
in parallel, so that a blend is available 
for loading while another is being made. 

Given intelligent supervision, blend- 
ing is not a difficult task. In the writer’s 
experience extending over a number of 
years only two cases have been encoun- 
tered of a blend failing owing to ingress 
of water. 

The warning of the dangers of taking 
laboratory tests as indicative of large- 
scale results must be repeated. It has 
frequently been stated that alcohol is 
hygroscopic, and that alcohol blends 
absorb water from the atmosphere and 
eventually “break”. These statements 
may be true enough for laboratory 
experiments. The author has conducted 
many such tests, exposing blends to 
varying degrees of weathering until 
separation resulted, but never have the 
results correlated with practice. 

Hixon and Fulmer published a 
similar series of tests, Ref. 8. Using 
50 ml samples with 2mm _ breathing 
tubes under varying conditions of tem- 
perature and humidity, they found that 
the cloud points rose considerably 
within fifteen days, indicating water 
absorption. Repeating the tests with 
500 ml samples in litre flasks with the 
same 2 mm breathing tubes, they found 
no measurable change in cloud point 
after 30 days exposure in the open air. 
In a large-scale test, using 5,500 gal of 
a 10 per cent alcohol blend, they found 
that the cloud point had risen from 
—60 deg C to —58 degC in thirteen 
days. In a final test they observed the 
behaviour of 84,000 gal of a 10 per cent 
alcohol blend. After sixty-six days the 
cloud point had risen from —60 deg to 
—59 deg C, a negligible deterioration. 


Garage delivery tanks 

Alcohol blends do not normally 
absorb water from the atmosphere, but 
care must be taken at every stage of its 
progress from blending tank to the car 
tank to ensure that free water is 
nowhere present. The delivery wagons 
and the garage storage tanks must be 
tested for water. These present a 
problem. They cannot be guarded 
with the same care as the blender’s own 
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storage tanks, and there is an ever- 
present danger of water from a flooded 
manhole cover, due to rainfall or a 
carelessly running hose. 

Nevertheless, experience in thousands 
of garages throughout the country 
suggests that the danger of water 
flooding is not great. Remarkably few 
cases have been encountered. Similar 
flooding would incapacitate a tank 
containing normal petrol, although in 
this case the gasoline is unharmed 
after pumping off the water. With an 
alcohol blend, the tank contents would 
have to be returned to the main depot, 
where the aqueous layer would be 
separated and discarded. Even in this 
worst eventuality the actual loss of 
motor spirit is remarkably small. 

Absorption of moisture from the 
atmosphere is extremely small. The 
behaviour of alcohol blends in garage 
storage tanks has been observed over 
many years, and little deterioration has 
been observed. Normally, the fuel is 
renewed regularly, but even in remote 
country garages in winter, with 
extremely low throughput under wet 
conditions, the water tolerance falls 
but little. 

In other words, the water content 
increases but little. In an extreme case, 
samples of alcohol blend stored in 
sealed garage tanks during the recent 
war showed similar results. True, the 
material could not be recommended as 
a fuel, for it had lost its light fractions 
and possessed a high gum content, but 
this would have happened with any 
normal fuel over the same period of 
storage. 


Car tanks 

Finally, to the car tank itself, the 
most rigorous test of all. Most car 
tanks contain water, obtained during 
delivery of normal petrol and by 
successive condensation. Usually this 
is held below the fuel-exit pipe and, 
except in violent swerving, does not 
reach the engine. At some stage, as 
the water increases in volume, some 
finds its way into the carburettor, 
causing spitting and erratic running. 
If the trouble persists, the only remedy 
is cleaning the tank. 

When an alcohol blend is introduced 
into such a tank, trouble might occur 
if the water content happens to be 
above a certain figure, corresponding to 
the water tolerance of the blend 
introduced. For example, suppose 
5 gal of alcohol blend were introduced 
into a tank containing water. With a 
typical water tolerance of 0-5 per cent 
as little as 1 gill of water could cause 
separation on a cold day. 

It must be pointed out that this 
trouble is not a frequent occurrence. 
The writer has had much experience 
with “broken blends” during the 
course of experimental road testing, and 
regards it as a minor nuisance. If the 
engine is warm, it will continue to 
operate on a separate blend, for the 
alcohol concentration in the water 


layer is sufficient to keep the engine 
running, unless the water contamina- 
tion is so gross that the engine would 





have failed in any case had petrol been 
the sole fuel. Of course, once the 
aqueous layer is exhausted, the engine 
will continue to function on the upper 
layer, which is mainly petrol. 

In starting, a separated blend is fatal 
All that can be done is to drain away 
the aqueous layer, and continue on the 
upper, petrol layer. In general, trouble, 
if any, will be encountered on the 
initial use. Thereafter the capacity of 
an alcohol blend to absorb water will 
prevent the normal deposition of 
atmospheric moisture. 

Conclusion 
It is obvious that this short survey 


can touch upon but a selected few of 
the many aspects of alcohol fuels. An 


AUTOMOBILE 
ENGINEER 


attempt has been made to state a case 
for the intelligent use of alcohol 
including the related alcohols—methy] 
and isopropyl—as well as the better 
known ethyl) as an additive to gasoline, 
conferring upon the blend certain 
desirable attributes. The use of alcohol 
blends as a high-octane motor spirit is 
no laboratory fancy—it was proved in 
the pre-war years. 

Unfortunately its return in the im- 
mediate future is retarded by the heavy 
demand for ethanol in industry. Most 
of this ethanol is at present derived 
from fermentation. The petroleum 
industry, which has the raw material 
and the means for its conversion, must 
be looked to to ensure that this valuable 
commodity is made available in bulk. 
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BOOSTER FUELS FOR DIESELS 


N seeking greater power output, 

many operators of large Diesel 
powered vehicles increase the rate of 
fuel injection above the recommended 
rate. This practice, however, gives only 
limited additional power, and usually 
involves significant increases in exhaust 
smoke and maintenance costs. ‘I’ 
replace extant engines with larg 
power plants is too expensive a solu 
tion, and to increases the power : smoke 
ratio economically more complet 
utilization of combustion air is desi 
able. The best injection equipment and 
the most modern combustion chamber 
design fail to give complete burning 
even with excess air. Hence, increased 
use of the air with the full Diesel cyck 
appears difficult. 

According to E. J. McLaughlin, P. I 
Pinotti and H. W. Sigworth, S.A.E 
Preprint, October 30-November 1, 


1951, consideration of the combustion 
process in spark-ignition engines sug- 
gested that improved air utilization and 
reduced exhaust smoke might’ be 
obtained by providing part of the fuel 
for the Diesel engine as a_ volatile 
upplementary charge introduced into 
the intake manifold. Preliminary tests 
were made in a CFR engine at 1,350 
r.p.m. with a Bosch injection system, a 
* pear-shaped ” combustion chamber, 
ind an arrangement for metering a 
small amount of fuel into the inlet air 
tream. With the use of Diesel fuel only 
nd a constant total rate of fuel flow 

3-5 lb/hr, the feeding of 0-9 lb/hr of 
the total by way of the inlet air gave 
some 7 cent increase in i.m.e.p., 
improved thermal efficiency, and 
reduction in smoke rate from 88 to 77 
per cent (smokemeter measurements). A 
range of supplementary fuels was then 


per 


tested from LPG (butane) to material 
heavier than Diesel fuel, and varying 
in cetane number from almost 100 to 
below zero. Volatility was not critical 
provided that the supplementary fuel 
was all evaporated on reaching the 
combustion chamber, the cetane num- 
ber was immaterial if the ignition delay 
of the carburetted fuel was such as to 
prevent auto-ignition prior to normal 
burning of the injected fuel. Data 
obtained from a_ full-scale engine 
showed that power output can be in- 
creased at constant smoke, or smoke 
reduced at constant power. At the same 
power level as that of injector delivery 
on Diesel fuel alone, total fuel require- 
ment decreased from 24-2 to 22-5 lb/hr, 
while smoke values fell from 55 to 17 
per cent. Road tests with LPG and 
petrol confirmed the laboratory tests. 
(M.I.R.A. Abstract No. 5634.) 





ASED upon months of intensive 
investigations, a Report on_ the 
Lighting of Vehicles has been sub- 
mitted to the Ministry of Transport, to 
vehicle manufacturers and to other 
interested bodies by the Standing Joint 
Committee of the Royal Automobile 
Club, the Automobile Association and 
the Royal Scottish Automobile Club 
Separate sections deal with private 
cars; motor cycles and invalid carriages; 
pedal cycles; goods and public service 
vehicles; and towing vehicles and 
trailers. The number, position and 
power of the lamps are recommended, 
together with notes on the fie!d of 
visibility desirable and the type ofyglass 
to be used. Special proposals are made 
for tail lights, stop lights, direction 
indicaters. parking lights, reflectors, 
reversing lights and illuminated number 
plates. Four pages of diagrams illustrate 
the Committee’s recommendations. 
Few changes are advocated for the 
front lamps of cars and lorries, but 


considerably more elaborate lighting 
ind the use of red reflectors are recom- 
mended at the rear. The Committee 
stresses the need to indicate to follow- 
ing traffic the width of all vehicles and 
the height of heavy commercial 
vehicles. In the Committee’s view, 
trailers over nine feet in length should 
carry white lights to the front and red 
lights and reflectors to the rear, as on 
the towing vehicle, together with white 
lights showing sideways at the front 
ind red lights showing sideways at the 
rear. 

Motor-cycle lighting is 
generally satisfactory, but stop lights 
ind red rear reflectors are recom- 
mended. The use of a red translucent 
rear number plate instead of a rear 
lamp is deprecated. The Committee 
calls for no change in the present law 
relating to the lighting of pedal cycles, 
but urges the Minister of Transport to 
appoint dates upon which the regula- 
tions requiring white surfaces and red 


} 
also 


considered 


ROAD VEHICLE LIGHTING 


reflectors facing the rear, in addition 
to the obligatory rear lamp, should 
become operative. (2005) 


Truing of Grinding Wheels 


LL concerned with grinding opera- 

tions will welcome this bibliography 
of the published information on the 
dressing and truing of grinding wheels. 
Arranged according to years, from 1910 
to 1951, it covers all aspects of the 
subject. To facilitate reference, articles 
not disclosing their character in the 
title are marked with symbols to indi- 
cate the nature of the information 
therein. A complete name index is also 
provided. 

This third, revised edition now runs 
to 36 pages and may be obtained, free 
of charge, from the Industrial Diamond 
Information Bureau, Industrial Distri- 
butors (Sales), Ltd., 32-34, Holborn 
Viaduct, London, E.C.1. (2004) 
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LIGHT ALLOY PRODUCTION 


Important Developments by 


URING the course of the last 
D few years, High Duty Alloys 

Ltd., Slough, Bucks, have 
experienced a greatly increased demand 
for pressure die castings. It was 
decided that this demand could be met 
only by a considerable increase in the 
production capacity. A completely new 
foundry, see Fig. 1, specifically laid out 
for pressure die casting is now in opera- 
tion. It is claimed to be the most 
up-to-date in the world. In order that 
the optimum use should be made of the 
7,600 square feet of floor space, the 
lay-out was fixed only after much 
experimental work had been carried out. 


This major project entailed the use of 


existing machines and the installation 
of new machines. As new machines 
had to be installed it was decided to 
enlarge the production range to include 
the largest possible castings that can be 
produced economically by pressure die 
casting. Extensive investigations were 
carried out into the capabilities and 
characteristics of individual machines, 
and finally, the foundry was equipped 
with machines that allow castings of 
weights ranging from one ounce to 
30 lb to be produced economically. 
The largest die-casting machine in the 
foundry is shown in Fig. 2. Incidentally 
this is the largest die-casting machine 
in the country. 

Each machine in the foundry may be 
regarded as a_ self-contained unit, 
comprising the machine itself and a 
gas-fired holding furnace for the molten 


Fig. 1. 


- which are 


High 


In every instance the holding 
furnace is placed conveniently in 
relation to the machine, so that the 
machine operator has to make only the 
minimum of movement. Metal for the 
holding furnaces is first melted in a 
bulk furnace and is poured into ladles 
transported by overhead 
crane to the individual holding furnaces. 
It is almost unnecessary to say that the 
charge for the bulk furnace is closely 
controlled by the laboratory. 

To simplify maintenance, all services 
such as gas, compressed air, temperature 
recording circuits, inlet and return 
hydraulic pipes, each with its identi- 
fying colour, are carried in specially 
constructed trenches in the floor. The 
hydraulic power for each machine is 
provided by individual electrically- 
operated pumps, all housed in a separate 
pump-house adjacent to the foundry. 
For servicing equipment and changing 
the dies, each bank of machines is 
covered by a remotely controlled travel- 


metal. 


ling crane, which runs the full length of 


the shop and can bring the dies direct 
from the die store to the machine. 
Great care has obviously been taken 
to obtain a foundry lay-out which 
reduces movement of beth the operators 
and the work to a minimum. Equal 
care has been taken to make the new 
foundry a clean and pleasant place in 
which to work. For example, each 
machine has its own fume extractor, 
with specially designed filters to prevent 
any danger that fire will be caused by 


Duty 


Ltd. 


the ignition of residual oil, and with 
ducts for removing any ~unpleasant 
elements from the foundry atmosphere. 
The fettling and inspection shop is 
immediately adjacent to the foundry. 


Alloys 


Laboratory developments 

In addition to the laboratories for the 
control of product quality from day to 
day, High Duty Alloys Ltd. also have 
extensive laboratories in which both 
fundamental and applied research pro- 
grammes are carried out. In these 
laboratories there have been recent 
developments in equipment and tech- 
niques. One of the more interesting of 
these is the technique for the measure- 
ment of residual stresses by means of 
X-rays. This permits completely non- 
destructive tests to be carried out. 

In this method of measuring residual 
stresses, the spacing between planes 
of atoms in the crystalline structure of 
the metal is measured in terms of a 
particular wave length of X-rays that 
are directed on the metal at the point 
where the stress is to be found. Any 
variation that occurs in the spacing of 
the planes because of residual stress can 
be detected by comparing two diffrac- 
tion patterns recorded on photographic 
films by X-ray reflected from the metal. 
Results obtained through the use of 
this technique have been of consider- 
able assistance in the development of 
special heat treatments to reduce 
residual stresses. 

Work in the 


Physics Laboratory 


The new pressure die-cast foundry of High Duty Alloys Ltd. 








Fig. 2 


has contributed substantially to the 
development of apparatus and methods 
for measuring and damping capacity 
of metals, that is, their ability to absorb 
and dissipate mechanical vibrational 
energy. For these tests an electro- 
mechanical oscillator was developed 
It is used for the determination of 
damping capacity over a range of 
stresses extending from very low 
values, where the damping of the metal 
is independent of stress, to stresses 
approximating to the fatigue range 
where the damping is markedly de- 
pendent on the stress. 

More recently a similar technique 
has been employed for fundamental 
research on fatigue. For these investi- 
gations an instrument has been installed 
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The largest pressure die-casting machine in England 


to take specimens having an effective 
diameter of 4cms. A _ feature of 
resonance fatigue testing by instruments 
of this type is the high frequency of 
the stress alternations. Depending on 
the dimensions of the specimen the 
frequency selected can be in the range 
between 400 and 2,000 cycles per 
second. 

Other fatigue tests are now being 
carried out on an Amsler high frequency 
Vibrophore. This is an electronically- 
controlled powered resonance type of 
fatigue testing machine. The working 
speed is high and can be selected to fall 
within the range 2,400-8,000 cycles per 
minute. It is normally operated at the 
highest frequency, which allows fatigue 
tests to be completed more rapidly than 





hitherto. This machine will be used 
principally on cylindrical specimens 
in tension and compression, it can be 
adapted to transverse, shear and torsion 
fatigue tests. 

A special furnace is being constructed, 
to be controlled by the latest type of 
electronic temperature controller, for 
fatigue tests at temperatures up to 
700-800deg C. With this equipment 
the machine will be used for investiga- 
tions on the fatigue strength of the new 
materials developed for high tempera- 
ture applications, particularly under 
conditions involving a combination of 
static and dynamic stressing. A special 
device will be fitted to maintain the 
static pre-load when plastic flow of the 
specimen occurs. 


CHROMIUM-PLATED LIGHT-METAL CYLINDERS 


THE numerous advantages of light- 
metal cylinders and pistons are 
partly offset by their poor sliding 
characteristics. Attempts to eliminate 
this drawback have been made by con- 
siderably increasing the piston clear- 
ance and letting the strong, hard piston 
rings carry the load (Cross piston), or 
by covering the running surface with 
a protective eloxadized or metal layer 
Chromium plate is most effective 
owing to its high hardness (up to 
1,250 B.H.N.), low scuffing tendency 
and good corrosion resistance, and can 
be successfully deposited on light 
alloys such as Y-alloy, EC 124, 
Hydronalium, Silumin and KS 280. 
In Metalloberflache, March, 1951, 
P. Rickert and W. Hampp describe 
war-time researches carried out at 
the Stuttgart Technical Institute 
Chromium-plated EC 124 cylinders 
were tested with the usual piston and 


rings, and the performance was com- 
pared with that of pearlitic cast-iron 
cylinders, light-metal cylinders, and 
Cross pistons. In comparison with 
cast-iron cylinders, chromium-plated 
light-metal cylinders show reduced 
piston temperatures, particularly in the 
ring zone. Cylinder and cylinder-head 
temperatures are more nearly equal, 
so that the danger of distortion is 
reduced. 

Endurance tests have indicated a 
relative insensitivity of the chromium- 
plated cylinders to piston sticking in 
conditions which would have resulted 
in the destruction of a cast-iron 
ylinder. After 50 hours full-load 
running, the loss of the piston ring 
weight and of the expanding force was 
considerably less than after 12 hours 
in a cast-iron cylinder. Graphs of the 
relationship between the temperature 
and the supercharging pressure for 


chromium plated and cast-iron cylin- 
ders show an increasing thermal relief 
effect at higher pressures, thus per- 
mitting the use of higher supercharging 
pressures. Owing to the high thermal 
conductivity of light metals, however, 
the temperature of the piston skirt and 
the lower portion of the cylinder is 
higher than in the case of cast-iron 
cylinders. 

The quality of the plate depends to 
a large extent on the pickling treat- 
ment preceding the plating. Hydron- 
alium requires only a short pickling 
period resulting in an exceptionally 
smooth plate surface. Before opera- 
tion, chromium-plated cylinders must 
be honed or even polished. The use 
of chromium-plated pistons in unpro- 
tected cylinders leads to higher wear 
of cylinder and rings, and is therefore 
less satisfactory. (M.I.R.A. Abstract 
No. 5679.) 
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TRAILERS AND SEMI-TRAILERS’ 


heavier types of trailer used for 

commercial purposes and excludes 
caravans and light auto-trailers, but 
this section of the industry is of great 
magnitude. For instance, American 
factories during the peak war year of 
1944 produced more than 200,000 truck 
trailers, and whilst 1950 production 
only totals 65,000, its value was nearly 
£100,000,000._ American registration 
figures reveal a total of nearly 3,000,000 
trailers, but this figure includes 
caravans. In the U.S.A. two out of 
every three vehicles of over 5 tons 
capacity are trailer outfits. 

Although possibly small by American 
standards, production in other coun- 
tries still reaches levels not generally 
realized, and there are great numbers 
of trailers in service. There are well 
over 200,000 trailers in use in the 
Federal German Republic, 130,000 in 
Canada, over 50.000 in Great Britain, 
and about 27,500 in Italy. Actual 
production figures for Great Britain 
are not available, but during 1950, 
including caravans, 6,344 trailers were 
exported. The total production of 
commercial trailers during the year was 
probably in the region of 10,000— 


Tee paper deals only with the 


* Abstracted from a paper presented to the Automobile 
Division of the Institution of Mechanical Engineers in 
December, 1951. 


t Director, R. A. Dyson and Co. Ltd. 
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roughly the same as German pro- 
duction. 


Definition of trailer and semi-trailer 


As generally understood, a trailer is 
a vehicle designed to be drawn by a 
motor vehicle, and it may be either a 
“full” or “semi-” trailer, although it 
may often be used to denote a “full” 
as opposed to a “ semi-” model. In a 
typical semi-trailer there is no draw- 
bar, but the front end of the semi- 


Initial angle 6-deg 


AU) 60 240 320 400 
Transition angle g- deg 

Fig. 2. Relation between initial and transi- 
tion angles—semi-trailer 


trailer rests on the tractor unit, 
imposing on to it part of its own weight 
and of the load being carried. It is 
often referred to as a “ super-imposed 
trailer.” A full trailer may be called 


Beginning of 
minimum radius 
turn 


1 


a “drawbar trailer.” A full trailer is 
complete in itself, being attached to 
the towing vehicle by some form of 
drawbar, and generally carrying all the 
load on its own wheels. A _ balanced- 
axle trailer, such as a two-wheeler or 
a trailer fitted with an adhesion-type 
drawbar, may impose some load on 
to the motive unit, but it is not usual 
to classify these as semi-trailers. Legal 
definitions of the various types are 
misleading, as they differ from country 
to country. 

A trailer may have motive power of 
its own. An Austrian concern has 
recently introduced a farm trailer, the 
front axle of which can be driven from 
the tractor, and recent patent applica- 
tions indicate that further develop- 
ments may take place in this field. An 
American company markets what it 
calls the “ power package.” This is a 
self-contained petrol engine which is 
fitted under a semi-trailer to drive its 
rear axle, and can be switched on by 
remote control when hard going is 
encountered. 


Tracking of semi-trailers 


Neglecting the effects of such 
factors as road camber and centrifugal 
force, the course followed by a semi- 
trailer combination when traversing a 
circular path will be as shown diagram- 
matically in Fig. 1. The tendency is 
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if AB = BC = B,C,, then OA, = OC, and front trailer wheels track with towing 
vehicle rear wheels, 
In this case 


King-pin to rear axle = AB = A,B, = L 
Mean turning radius tractor rear wheels = OB = OB, = R 
Final mean gurning radius of semi-trailer wheels = OA, = R, 


cut in = R—R, = R— VRE 


OA= OC, =R 
OD, = R, 
CD = trailer wheelbase = L 
cut in = R—R, = R— 4 r—E 


L ‘ ¥ 
cut in = — —,/ (=) anaig® 
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- cutin= a —l 
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Fig. 1 Semi-trailer turning circles Fig. 3. Full trailer turning circles 





Fig. 4. Tracking road trair 


for the semi-trailer axle to align itself 
so that it points towards the centre 
about which the tractor is rotating 
There is a transitional period of 
cutting in until the axle has s 
aligned itself, and then it tends to 
maintain a path of minimum constant 
radius about this same centre. On this 
basis, fermule for calculating the 
in” can be obtained, but it will be 
seen that they hold good only as long 
as the semi-trailer wheelbase is less 
than the tractor turning circle radius 
If it is greater, the rear axle moves 
from side-to-side of the centre point 
instead of rotating about it. 

Fig. 1 has been drawn on_ the 
assumption that the vehicle has been 
halted facing straight ahead, and the 
steering wheels locked over before 
re-starting; any transitional path of the 
tractor has been disregarded. Angle 
AOB has been called the “initial 
angle” “, and angle AOC, which indi 
cates the rotation that has taken plac« 
before the minimum turning circle is 
reached, the “transition angle” ©. It 
would appear that these two angles are 
interdependent, and the approximate 
relation between them is shown in 
Fig. 2. In Fig. 1, for the sake of sim- 
plicity, the king-pin is assumed to be 
mounted directly over the tractor rear 
axle. If, as in general practice, it is 
mounted 6-12 in forward, there will be 
only a very slight increase in the 
effective radius of the path described 
by the king-pin. The cut-in will be 
slightly reduced, but the difference will 
be so small as to be negligible for 
practical purposes. 


“ cut 


Tracking of full trailers 

Fig. 3 shows diagrammatically the 
behaviour of a four-wheeled full trailer 
with turntable steering when traversing 
a circular course and both the front 
and rear axles tend to set themselves 
so that they point to the common 
centre of gyration. It will be seen that 
if the drawbar is of suitable length so 
that AB is equal to BC, the trailer front 
wheels, after a short transitional path, 
will assume the same turning circle as 
the tractor rear wheels. If AB is less 
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BC, cut-in 
will take place, 
whilst if it is 
greater the front 
wheels will circle 
outside the tractor 
rear wheels. 

Theoretically, by 
suitably arranging 
these two dimen- 
sions and_ the 
trailer wheelbase, 
it should be pos- 
sible to make the 
rear wheels of the 
trailer track with 
those of the tow- 
ing vehicle, so 
that there is no 
effective cut - in. 
This may not be 
possible or advis- 

ible, but more consideration should 
be given to the matching-up of prime 

nover and trailer, so as to produce a 

combination with the best tracking 

characteristics. 
Fig. 3 has been drawn for the case 
1 which the trailer front wheels track 


than 


Fig. 5. Viberti tracking trailer 


wheels of the towing 
for the cut-in 


the rear 
ehicle; simple formulz 
n be obtained. 
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Tracking trailers 
Further consideration of Fig 
how that if the trailer rear 
de to swivel and connected to the 


3 will 
axle is 


Fig. 6. 
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front axle so that it rotates equally but 
in the opposite direction, OC,D, will 
be an isosceles triangle, OC, and OD 
will be equal, so that C, and D, will 
lie on the same circle with O as the 
centre. Accordingly the front and rear 
axles will track, and it thus becomes 
a relatively simple matter to build a 
tracking trailer. By suitably adjusting 
overhang and drawbar dimensions, a 
second trailer can be made to track 
with the first one, and a tracking road 
train assembled, as in Fig. 4. 

Continental manufacturers regard 
the avoidance of tyre scrub as of prime 
importance, and other considerations 
often take second place. This is 
possibly the reason for the somewhat 
unusual three-axle arrangement on the 
Bartoletti (Italy) trailer. It has inter- 
connected, swivelling front and rear 
axles, but the centre axle is fixed. How- 
ever, by far the most interesting 
Continental tracking trailers are those 
which have been developed for pas- 
senger transport, such as the Viberti 
Italy), shown in Fig. 5. Loading level 
considerations favour the use of Acker- 
mann steering, and a stabilizer is fitted 
to the rear wheels to avoid “ snaking.” 
There is also a device to disconnect the 
rear steering so that the trailer can be 
easily manhandled when uncoupled. 
Fig. 6 shows the steering layout on the 
Gaubschat (Germany) special pas- 
senger carrying trailer. 


Tracking semi-trailers 

Italy seems to be the only country 
in which the fully tracking semi-trailer 
is used to any extent. The Orlandi, 
which has steerable stub axles inter 
connected with the “fifth” wheel, i: 
typical. American fire truck semi- 
trailers have steerable wheels, but 
these are controlled by a rear steers- 
man. On the other hand, considerable 
progress has been made, both in the 
United States and on the Continent, 
in the design of tandem axle semi- 
trailers which track to a limited degree. 
As shown in Fig. 7, the Hoobler 
United States) undercarriage is 
attached to the semi-trailer both by the 
sliding turntable and the two drawpoles 
attached to its swivelling front axle. 
When turning, the front wheels remain 
parallel to the semi-trailer, while the 
whole assembly pivots. 

The logging bogie outfit shown in 
Fig. 8 does not become a semi-trailer 


Steering arrangement of Gaubschat trailer 
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until it is loaded. There are swivel 
bolsters both on the tractor and the 
bogie on which the logs rest, and the 
log load actually constitutes the “body” 
of the semi-trailer. The bogie is left 
free to slide along the steering pole, 
which is connected to a coupler at the 
rear of the tractor. The degree of 
steering given to the rear bogie can be 
increased at will by fitting the coupler 
farther out from the back of the tractor. 
The development of a normal semi- 
trailer with a swivelling rear bogie 
steered in this manner seems to be 
quite feasible. 

A number of tandem axle assemblies 
incorporate features primarily intended 
to reduce tyre scrub but which may 
improve tracking of the semi-trailer 
to a limited degree. The Fruehauf 
(United States) gravity suspension 
tandem axle unit, shown in Fig. 9, has 
a most interesting tracking feature that 
may well be the forerunner of a new 
fashion in semi-trailer design. The 
axles are shackle-mounted to the levers 
attached to the _ torsion 
springs, so that they have a 
limited amount of | side 
movement. It is said to be 
“ gravity-cushioned ” as any 
side movement of the axle is 
accompanied by a rise in the 
body level opposed by the 
force of gravity. 

The axles of a tandem 
bogie tend to run straight 
ahead. If side movement is 
permitted, they will in turn- 
ing follow a curve of greater 
radius than they would if 
they were fixed. Accordingly 
there will be less “cut in” 
and a greater degree of 
tracking, accompanied by a 
reduction in tyre scrub, 

In view of the importance which 
Continental designers place upon that 
aspect, it is not altogether surprising 
that many tandem units which permit 
axle side-float have been exhibited at 
recent shows. German manufacturers 
appear to favour the use of rubber as 
a connecting link between the axles 
and springs so as to achieve this 
objective; an Italian semi-trailer 
features the arrangement shown in 
Fig. 10(m). However, designs of this 
nature are still in the minority, and the 
favourite Continental approach to the 
question is to provide Ackermann- 
steered rear wheels on the tandem 
bogie, effecting some slight improve- 
ment in tracking. 


Fig. 9. 
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Steering pole 


yolster 
Fig. 8. 


In the Fruehauf design, the torsion 
springs and shackles are set at an angle 
to the longitudinal axis of the semi- 
trailer, so that any side movement of 
the axle also slews it round slightly. 
During a turn the axles no longer 
remain parallel, but to a limited extent 
steer into the curve being traversed. 


Semi-trailer fifth wheels 
To be able to disconnect the semi- 
trailer quickly from its tractive unit is 


Fruehauf gravity-suspension tandem axle assembly 


an obvious advantage. Figs. 1l(a) and 
1l(c) show a typical arrangement 
which utilizes the S.A.E. standard 
king-pin, Fig. 12(a), in general use in 
the United States and now becoming 
increasingly popular in Great Britain 
and elsewhere. The _ fifth-wheel 
mechanism is shown in Figs. 12(b) and 
12(c), and during coupling the king-pin 
is guided by the V-shaped opening 
until the locking jaws secure it in 
position. The fifth-wheel mounting 
allows it to tilt down towards the rear 
so as to form a ramp to raise the front 
end of the semi-trailer to the required 
coupling level. 

The semi-trailer in Fig. 11(a) has 
manually operated, vertical lift landing 


Fig. 7. Steering arrangement of Hoobler undercarriage 


Steering arrangement of logging bogie 


gear, but fold-back or automatically 
operated jockey wheels are in wide use 
and do not utilize the fifth wheel 
arrangement outlined. In the Scam- 
mell (Great Britain) system, for 
instance, a retractable undercarriage 
with flanged rollers is fitted to the 
front end of the semi-trailer, Fig. 11(d). 
During coupling the rollers run up 
guides attached to the tractor frame 
until they become automatically locked 
in position, when the lower part of the 
carriage folds back. The 
braking and lighting systems 
are coupled during _ this 
operation. 

Most of the well-known 
American manufacturers list 
some form of automatic 
support gear, but it does not 
appear to be in such wide 
use as the non-automatic 
type. 

D.A.F. (Holland) provide 
hydraulically operated land- 
ing gear which is lowered by 
hand but retracts mechani- 
cally upon coupling, Fig. 
(11b). 

The fifth wheel shown in 
Fig. 12 is mounted on a 
transverse shaft so that it 
can rock fore and aft. A_ universal 
mounting, which in addition allows the 
fifth wheel to oscillate to either side so 
as to relieve the tractor and semi- 
trailer frames of any twisting stress, 
is common on tankers and very lieavy 
duty outfits. It is also possible to 
provide a gravity-cushioned mounting. 
The fifth wheel is hinged on a cranked 
shaft that can itself swing to and fro 
in brackets mounted to tractor frame. 
As this shaft oscillates it raises the 
fifth wheel and the front end of the 
semi-trailer, so that starting and 
stopping shocks are to some extent 
cushioned by gravity. 

For shuttling semi-trailers within 
their loading dock areas without having 
to operate the landing gear, some 
American operators use a short wheel- 
base tractor fitted with a hydraulically 
elevating fifth wheel. 


Full trailer turntables 


Although many § special trailers 
feature Ackermann - steered front 
wheels, turntable steering is almost 
universal on standard models. There 
are many designs, but gradually the 
old idea of using a king-pin with 
central bolster plates and concentric 
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wheel plates or turntable rings is being 
abandoned. A popular modern method 
is to utilize large diameter interlocking 
rings with balls or rollers interposed, 
and entirely to dispense with the king- 
pin. The earliest designs appear to 
be of German origin, but nearly every 
trailer manufacturer now lists some 
form of ball or roller bearing turn- 
table. A friction-free turntable not 
only facilitates man handling, but also 
helps to prevent snaking. 


Snaking of full trailers 

At one time the oscillation of the 
trailer behind the towing vehicle was 
regarded as a major drawback to full 
trailer operation, but improved design 
appears to have overcome the difficulty 
at the low operational speeds used in 
Great Britain. However, it is a possible 
difficulty which must be faced, and 
interesting research work on this sub- 
ject was carried out in Germany prior 
to 1939. 

Lateral flexibility in the draw-hook 
itself or looseness in the fit of the draw- 
bar eye, either friction or play in the 
trailer steering, any tendency of the 
trailer to overrun the towing vehicle, 
too short a drawbar, or too short a 
trailer wheelbase are factors which may 
tend to set up snaking. It is aggravated 
by higher speeds. Frictional damping 
of the drawbar eye about the coupling, 
or braking the trailer front wheels, will 
tend to suppress the oscillation; braking 
the rear wheels has little effect. In a 
two-wheeled trailer snaking is reduced 
if the centre of gravity is well forward 
of the axle. 

In the author’s view a solid unsprung 


AUTOMOBILE 
ENGINEER 


ig. 11. Semi-trailer fifth wheels and landing gear 


drawbar and coupler are preferable to 
the sprung variety, as springing may 
introduce resonant vibrations. 


Full trailer coupling gear 

The usual hook or jaw coupling can- 
not be regarded as entirely satisfactory. 
The drawbar eye is made a reasonably 
loose fit on the coupling to allow for 
easy hitching and unhitching, and this 
tolerance permits a sufficient degree of 
universal movement for main road 
work. However, such an arrangement 
will tend to wear rapidly, to be noisy, 
and to set up snaking. 

To counter this some American 
manufacturers produce “shockless 
couplings,” in which a buffer, actuated 
by vacuum or air pressure, exerts a 
predetermined pressure against the 
drawbar eye once it is in position. A 
German jaw-pattern coupler incor- 
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(a) King-pin dimensions 


porates a rounded boss on which the 
drawbar eye sits and a spring-loaded, 
ball-headed pin to secure it in position. 

A great deal of ingenuity has been 
displayed in the development of auto- 
matic locking devices which prevent 
the drawbar eye from jumping out of 
the coupler, but the whole principle 
of having a loose fitting joint seems to 
be wrong. The difficulty may be aggra- 
vated when possible “off the road” 
use makes it necessary to allow for a 
higher degree of universal movement. 

It may well be that a form of ball 
coupling, as used on caravans and light 
two-wheelers, would be preferable to 
present-day accepted practice. It might 
also be worth while considering a 
universally mounted coupling into 
which the drawbar is rigidly locked. 
All the movement would then take 
place in the properly designed, close- 


(b) Locking jaws closed, underneath plan view 


(c) Locking jaws open 


Fig. 12. S.A.E. pattern king-pin and typical semi-trailer fifth wheel mechanism 








fitting universal, which would not hay 
to be taken apart when the trailer was 
uncoupled. 


Positioning of semi-trailer fifth wheel 
If the fifth wheel is mounted direct! 
over the tractor rear axle, there may 
a tendency when going uphill to reduce 
steering adhesion on the front whee 
For this, if for no other reason, it 
customary to have a forward mounting 
usually of 6-12 in. This offset may be 
increased if necessary, and sometime 
it will help to produce an outfit 
greater carrying capacity, as the tract 
front axle will be carrying more of t 
imposed load. Again, there will be Ic 
tendency to “ jack knife ” as side thrust 
will be taken up by both tractor fr 
and rear axles. Tracking is little affect 
by a forward mounting, and may 
improved, but there may be disadvan 
tages as far as the coupling and 
coupling of the semi-trailer is con 
cerned, and the physical dimensions of 
the tractor and semi-trailer often make 
it impossible to increase the forward 
mounting beyond 12 in. 


Reversing of semi-trailers 
In reversing, the function of the 
tractor is to move the king-pin so that 
it guides the semi-trailer wheels along 
the required path. Movement of 
king-pin to the right will steer the 


Fig. 14. 
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Fig. 13. Low-loading semi-trailers 
wheels to the left, and vice versa, and 
immediately the wheels are proceeding 
in the required direction the king-pin 
must be guided to follow them. The 
whole process is somewhat akin to 
steering a wheelbarrow. The shorter 
the wheelbase of the tractor, the easier 
it can be manceuvred and the king-pin 
guided as required. The longer the 
semi-trailer wheelbase, the less is the 
tendency of the outfit to fold up during 
reversing. It is preferable, but not 
ssenual, for the semi-trailer wheel- 
vase to exceed that of the tractor. 
Assume that the vehicle in Fig. 1 is 
eversing to the left. The king-pin will 
move to the left and downwards, along 
the circular path shown. ‘Fhe semi- 
trailer axle will move to the left and 
ipwards. If the king-pin is moved 
ightly forward on the tractor, it moves 
in an upward direction until, as it were, 
“top dead centre ” is reached, and then 
follows a downward path parallel to 
the previous one. 
For a forward mounting of 6-12 in., 
or even more, this change in direction 
negligible and, being in a sense self- 
correcting, it will help the driver to 
reverse in a straight line. On the other 
hand, the reverse steering character- 
istics would be considerably altered if, 
for instance, the king-pin were mounted 
half-way between the tractor front and 
axles or, to take an absurd case, 
the front axle. 


real 
immediately over 


Dd) 


Easy- oading trailers 
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Springing and wheel arrangements 

Although the usual  semi-elliptic 
laminated spring predominates in the 
various springing systems, there are 
many examples of coil, rubber and 
torsion-bar springing. The “ Brock- 
house-Straussler” torsion-bar _ trailer 
was produced in quantities in Great 
Britain from 1937 onwards. 

Where a single axle mounting is con- 
cerned, the standard British practice is 
to use simple semi-elliptic springs, 
fixed at one end and free to move at 
the other. American manufacturers 
usually position the axle with radius 
rods, leaving both ends of the springs 
free to move. They often adopt a 
mounting as shown in the inset to 
Fig. 10(b), so that the spring progres- 
sively shortens in effective length as it 
deflects. 

The Fruehauf tandem axle mounting 
has already been mentioned. Fig. 10 
depicts some of the more interesting 
tandem axle mounting systems. A com- 
mon layout in Great Britain and on the 
Continent is that shown in Fig. 10(a) 
although Continental manufacturers 
often fit twin tyres to the forward axle 
and singles to the rear, the balance 
beam having unequa! arms so as to 
distribute the load accordingly. Another 
Continental device is to arrange so that 
the balance beam can be locked in 
position with one axle clear of the 
ground when the vehicle is empty. The 
tandem axle assembly is, in effect, thus 
converted to a single axle, and tyre 
scrub avoided. In Continental designs 
trailing wheels are often steered. 

A typical equivalent American 
arrangement is shown in Fig. 10(b). 
Here the springs are free at either end 
and the axle housings positioned by 
radius rods. The axles themselves may 
be left free to rotate in these housings 
but connected together by a membes 
sometimes in the form of a torsion bar, 
which absorbs brake torque. 

The relatively simple, inverted single- 
spring system shown in Fig. 10(c) is 
used both in Great Britain and the 
United States. Rubber blocks, inserted 
in the housings on top and to each 
side of the spring ends, allow a limited 
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amount of movement which relieves 
the spring twist. The springs cariy the 
load and take all the brake torque, but 
satisfactory results are obtained. This 
spring mounting is adopted on many 
American logging bogies, which some- 
times operate under such arduous con- 
ditions that the brakes have to be 
water-cooled. 

The Trailmobile (United States) 
system, Fig. 10(d), has the rear ends 
of the two springs coupled together by 
rocker beams, whilst the bell-crank 
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Fig. 15. Autobus Viberti Articolato 

Ihe Crane (Great Britain) systems, 
Figs. 10(j) and 10(k), and the Scammell 
Great Britain), Fig. 10(1), all utilize 
stub axles and give independent wheel 
movement. The springs on the Scam- 
mell are composed of alternate rubber 
and metal discs. D.A.F. (Holland) pro- 
duces an arrangement as shown in 
Fig. 10() but with the springs below 
the axles. In the Italian design, Fig. 
10(m), the trailing axle is allowed a 
limited amount of gravity-cushioned 
side-float. 





compensating device, Fig. 10(e), is used 
both in the United States and Ger- 
many. One version of the American 
Feather-ride system is shown in Fig. 
10(f). 

The Hendrickson tandem (United 
States), Fig. 10(g), is said to be used by 
more than thirty-five trailer manufac- 
turers. The attachment of the axle 
brackets to the equalizer beams is by 
ball and socket joints. The system 
shown in Fig. 10(h) is representative 
of many Continental designs in which 
the rear wheels are steered. 


Fig. 17. 


Belgian bodywork on passenger semi-trailer 


Fig. 16. Gaubschat passenger-carrying trailer 

Other multi-axle arrangements 

Trailer manufacturers do not neces- 
sarily have to limit themselves to two 
axles in tandem. A favourite practice 
is to mount two short, oscillating axles 
in line, as on the D.A.F. semi-trailer 
Fig. 11(b), and the Dyson (Great 
Britain), and there are nearly as many 
variations of this four-wheel-in-line 
mounting as there are of the tandem 
assembly. 

Alternatively there can be two rows 
of oscillating axles as on the Dyson 
trailer. In this particular case there is 


Fig. 18. 


a fully compensated tour-wheeled bogie 
on each side, each bogie consisting otf 
an equalizing beam which rocks longi- 
tudinally with short axles which rock 
transversely at either end. 

In-line mounting of axles may mean 
an increase in overall width, and to 
avoid this some American manufac- 
turers mount three inter-coupled axles 
one behind the other. 


Lower-loading trailers 
By fitting small diameter wheels it 


is possible to produce a straight-frame, 
low-loading, full trailer. However, the 
height of the front end of the semi- 
trailer is controlled by the diameter of 
the tractor wheels, and cranking of the 
chassis frame becomes necessary if the 
loading level is to be reduced. Fig. 13 
contrasts some of the more common 
forms of low-loading semi-trailers, but 
where a single axle is indicated this 
may be replaced by a four-, six, o1 
eight-wheeled rear assembly. 

In the most simple model shown in 
Fig. 13(a) the platform extends over 


Dyson 100-passenger semi-trailer 





the wheels and the loading level is 
dependent upon the tyre diameter 
However, this is not so with types 
Fig. 13(b) and Fig. 13(c), which have 
wheel-arches and a _ wheel tunnel 
respectively. Loading level is inde- 
pendent of wheel diameter, and can be 
reduced by the fitment of a cranked 
axle. In an arrangement popular in 
the United States but usually asso- 
ciated with multi-unsprung axles, there 
are platform cut-outs over the wheels 
and the load is carried forward of 
these. On axle deflection the wheels 
rise above the platform level. For load- 
ing, the cut-outs can be covered in. 
In Great Britain the detachable 


back-axle models, as shown in Fig 
13(d) are popular for the transport of 
heavy machinery, but in the United 
States the common practice is to leave 
the wheels in position and to detach 


the lower deck from the crank, as in 
Fig. 13(f). In another American 
design, Fig. 13(e), the crank collapses 
to form a ramp. 


Easy-loading trailers 

A sloping deck model, as in Fig 
14(a), offers a useful compromise 
where a reduction in overall length is 
important and easy loading matters 
rather than the final height at which 
the load is carried. An alternative is 
to have a pivoted platform which can 
be tilted down to the rear for loading 
and brought back to the horizontal for 
travelling. The Self-loading semi- 
trailer, Fig. 14(b), is another popular 
American type. The tractor is equipped 
with a power driven winch and a tail 
roller, and it uses this equipment to 
lower the front end of the semi-trailer 
to ground level and to pull it back into 
position. 


Passenger-carrying trailers 

Although trailers are not permitted 
to carry fare-paying passengers in 
Great Britain, elsewhere they are 
widely used for this purpose. Con- 
tinental manufacturers in particular 
excel in this branch of trailer building, 
and have developed many outstanding 
models. The “interconnected ” types, 
good examples of which are the Auto- 
bus Viberti Articolato, Fig. 15, and the 
Gaubschat, Fig. 16, are of interest. 

In the Viberti outfit the body has 
flexible sections at the pivot. The 
trailer wheels are steered and at full 
lock there is an angularity of only 
34deg between the two parts of the 
vehicle. In addition there is a system 
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Fig. 19. British and German car-carriers 


of segments which, in effect, halves 
the relative movement between the 
rotating parts of the platform. The 
chassis of the Viberti four-wheeled 
trailer is illustrated in Fig. 5. The 
Gaubschat, Fig. 16, on the other hand, 
has a corridor connection with the 
towing vehicle. The steering arrange- 
ment is shown in Fig. 6. The Orlandi 
Italy) semi-trailer also has steerable 
trailing wheels. The passenger-carry- 
ing trailer made by the Dusseldorfer 
Waggon Fabrik (Germany), incor- 
porates four-wheeled Ackermann 
steering. 

The vehicle shown in Fig. 17 has 
bodywork by Verleure (Belgium), and 
ten passengers are carried on the 
motive unit in addition to sixty-five 
passengers on the semi-trailer. This 
is rather an interesting development 
as the tractor is used to carry direct 
payload in addition to the super- 
imposed load. Incidentally, there has 
been a similar development for goods 
transport in the United States where 
weight limits vary from State to State. 

The Dyson semi-trailer, Fig. 18, may 
seem utilitarian in appearance by com- 
parison with the Continental models, 
but it was built for transporting oil- 
field workers in Kuwait and can seat 
a hundred passengers. The body is 
of light alloy construction, the upper 
half being insulated. 


Chassis frame design 

The chassis frames on British-built 
trailers are usually constructed along 
normal lines from steel pressings or 
rolled steel sections, although Con- 
tinental manufacturers often adopt a 
“backbone” design. The D/A.F. 
trailer shown in Fig. 11(b) is a typical 
example, having a central, box-section 
main member with outriggers support- 
ing the body frame. Several French 
and German concerns favour tubular 
construction of one form or the other. 

American design appears to follow 
the same general lines as British except 
that production on a much larger scale 
makes possible the greater use of 
shaped pressings. Closed-top van 
semi-trailers actually constitute about 
half the total output, and usually the 
body is built integrally with the 
chassis: there is no separate chassis 
frame as such, although there may be 
some load distributing members. Great 
use is made of horizontally or vertically 
corrugated side panels, which produce 
a very strong assembly based on a 
comparatively simple framework. 
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There has been little British devel- 
opment of integrally constructed van 
semi-trailers, although frameless con- 
struction is often adopted for tankers, 
grain hoppers and the like. 


Trailer braking 

In ideal tractor and trailer or semi- 
trailer combinations, the brakes would 
be completely synchronized, operating 
simultaneously and producing the same 
retardation in each unit. Where perfect 
synchronization cannot be achieved, the 
trailer brakes may operate just before 
those on the towing vehicle. 

However, whilst braking efficiency of 
a semi-trailer often matches that of its 
prime mover, insufficient attention is 
given to this point in the case of a full 
trailer. If a trailer is fitted with 
brakes on one axle only, the rear axle 
should be braked to prevent jack- 
knifing and to ensure control whilst 
manhandling, notwithstanding the fact 
that load transference during braking 
may reduce efficiency. 

If speeds of more than 20 m.p.h. are 
contemplated, it seems desirable that 
four-wheeled trailers with a _ gross 
weight of more than 6-7 tons should 
be equipped with brakes on all wheels. 
It may well be argued that the trailer 
brakes should be more efficient than 
those of the towing vehicle in order to 
minimize delay in their application. 
Desirable, also, is a device which 
enables the power applied to the trailer 
brakes to be reduced when the trailer 
is empty and the towing vehicle is 
loaded. 


Varied use of trailers 

Trailers play an important part in 
every branch of road transport. There 
are tankers, hoppers, tippers, pantech- 
nicons, cable drum carriers, timber 
carriages and refuse collectors, to quote 
a few examples. Since 1945 there has 
been emphasis on the development of 
mobile units, offices, factories, libraries, 
restaurants, etc. 

The two car-carriers shown in Fig. 
19 give a good example of how legis- 
lation shapes design. One used in Great 
Britain has a top deck which is raised 
and lowered hydraulically, and the 
overall length is restricted to 33 ft. A 
German product, however, is about 
75 ft. long overall and can carry nine 
large cars. The maximum permissible 
length in the United States varies from 
State to State, but generally American 
operators can run semi-trailers of much 
greater length and heavier carrying 
capacity than British users. 
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NEW PLANT AND TOOLS 


Recent Developments in 


N improved version of their 36in 
universal cutting machine has 
been developed by The British 

Oxygen Company Ltd., Bridgewater 
House, Cleveland Row, St. James’s, 
London, S.W.1. It is illustrated in Fig. 
1. The major structural arrangement 
is unchanged, but there are many 
detail modifications, all designed to 
give greater efficiency. The basic 
movement and capacity, 36in cutting 
radius and maximum cutting thick- 
ness of 6in for mild steel, are unaltered. 
There are, however, modifications of 
the cutter and its controls, of the 
oxygen control panel, and of the speed 
control for the template follower which 
also has a new drive. 

An innovation that will be welcomed 
by operators is the incorporation of the 
M.C.6 cutter which uses the B.O.C. 
one-piece nozzle. The use of a one- 
piece nozzle not only gives trouble-free 
operation but also allows nozzles to be 
changed easily and quickly. A powder 
cutting attachment can be fitted for 
profile cutting. The cutter is finished 
in chrome and all corners have been 
radiused to simplify cleaning. All gas 
controls on the cutter have colour 
identification and are much larger than 
on the previous model. 

There has also been a change in the 
speed control, and a rotary rheostat 
replaces the old-type sliding model. 
The “ on-off” and the “forward and 
reverse” switches have also been 
altered. They, together with the 
rheostat, are mounted on a neat panel 
on the outer arm. There has also been 
modification of the gate arms, and the 
cast girder work has been replaced 


Fig. 2. 


W orks 


by a neat panell- 
ing. This tends to 
lighten the arm 
and at the same 
time gives a 
cleaner = appear- 
ance. 

Another innov- 
ation. concerns 
the oxygen con- 
trol panel which 
is mounted on the 
left-hand side of 
the pillar and is 
protected from 
damage by a 
chromium plated 
steel strip. The 
panel consists of 
the latest type 
O.R.13_ regulator, 
which is split up 
to permit group- 
ing of the gauges 
at the top of the 
panel. A cutting 
chart is also 
included. Acety- 
lene supply is 
sull controlled by 
an A.R.9 regula- 
tor fitted to either 
a cylinder or a 
manifold. 

A master “ knock-off ” valve is fitted 
below the control panel. It governs 
both the oxygen and acetylene supplies 
and allows all gases to be cut off by a 
single movement. The _ re-designed 
transmission to the tracer head incor- 
porates an oil bath in which the oil 
level is visible through a glass panel. 


Drabert guillotine 


Kqui pment 


Fig. 1. British Oxygen Co. Ltd., universal cutting machine 


A further refinement is the provision 
of 2 hinged bracket on the pillar, which 
can be fitted over a magnet roller to 
prevent movement of the arm when 
the machine is being set up, or when 
it is not in use. 


Guillotines 
Rockwell Machine Tool Co. 
Ltd., Welsh Harp, Edgware Road, 
London, N.W.2, have recently been 
appointed sole agents for the guillotines 
manufactured by Fr. Drabert Sohne 
Minden, Germany. These machines 
are made in two types, the TM with 
grin capacity and 78in between 
uprights, and the THZ with jin capa- 
city and 98in between uprights. One 
of the machines js illustrated in Fig. 2. 

All-steel construction is employed. 
The various  sub-assemblies are 
attached to a rigid body by a modern 
method of unstressed welding, with the 
shear stresses taken up by special pins 
to prevent any subsequent distortion. 
This methed of construction allows 
the drive to be built into the hollow 
crown. The resulting free space gives 
unrestricted clearance between the 
columns. 

Both the top slide and the table are 
of robust construction and are very 
rigid. Since an accurate bottom to top 
blade adjustment is necessary for 
cutting and trimming sheets without 
throwing up an appreciable burr, an 
easily accessible fine adjustment has 


The 








Fig. 3. Schiess horizontal boring machine with a high-speed spindle 
dle and 


running inside the main sp 


been provided for the table. On the 
smaller machines the work is mech 
anically clamped, while on the larger 
models clamping is effected by me 

of hydraulically-actuated pads. The 
hydraulic clamps consist of a number 
of pads which hold firmly the whole 
length of the sheet, even when the 
material is uneven. Provision is made 
for adjusting the clamping pressure, 
the actual pressure being shown on 
gauge. A special guard is also fitted t 
protect the operator. 

Drive to the machine is taken fron 
an electric motor through vee belts and 
precision gearing to a centrally 
mounted crank which is actuated by 
lever mechanism on each side of the 
ram. The ram itself is not only doubly 
guided on each end but also on tw 
bearings near the middle of the 
machine. It is counter-balanced by tw« 
powerful tension springs. Starting and 
stopping are effected through a multi- 
plate clutch and brake system, which 
may be actuated either by hand lever 
or by pedal. The machine may be set 
for either continuous operation or 
single stroking. The machine may be 
stopped instantaneously, even on the 
cutting stroke. A special safety device 
guards against unintentional starting of 
the machine. The shear blades 
made of high speed steel and have twe 
cutting edges. To facilitate re-grinding, 
the blades are made up in sections 
Selection of the correct shear angle for 
the thickness of plate to be cut is 
important. The shear angle adjustment 
fitted to these machines allows the 
optimum angle to be set by means of a 
handwheel. A pointer and scale is fitted 


are 
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to show the cor- 
rect angle for a 
given thickness of 
sheet. 


Horizontal boring 
machines 

Since the war 
ended, Schiess of 
Dusseldorf have 
concentrated their 
main activities on 
the production of 
vertical turret 
lathes and vertical 
boring mills, but 
they have also 
developed _hori- 
zontal boring 
machines, one of 
which is _ illus- 
trated in Fig. 3. 
The smallest 
machine in the 
reuse has. -a 
spindle 6-3in 
diameter. It is 
made in two 
forms: (1) with 
fixed column and 
traversing _ table, 
and 2) with 
traversing column 
fixed floor 

plate. The larger 

machines are 
made only with a fixed floor plate. 
Chere are models with 74, 83, 103; and 
123in spindles. 

All the machines have fully auto- 
matic lubrication and = scales and 
verniers for the horizontal travel of the 
columa or table, vertical travel of the 
spindle head and travel of the spindle. 
A tachometer on the spindle head gives 
the spindle revolutions per minute 
without reference to the gear lever 
position. Provision is also made for 
mounting an ammeter, which can be 
useful for detecting dull tools. On the 
floor plate machines, the face plate, 
on which large milling heads can be 
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mounted, has axial adjustment for 
putting on the cut. Another useful 
attachment allows the spindle to be 
used for cutting screw threads from 
12 tp.i. to 12in pitch. 

For large boring, the main spindle 
has speeds ranging from 1-8 to 290 
r.p.m. on the smallest machine and 
from 0-7 to 125 r.p.m. on the largest. 
For drilling and boring small holes the 
machine can be fitted with a high 
speed spindle running inside the main 
spindle. This has speeds ranging from 
75-700 to 60-400 r.p.m., depending 
upon the size of the machine. Fig. 3 
shows a 74in machine without floor 
plate but with a central high speed 
spindle. Alfred Herbert Ltd., Coventry, 
are the agents for these machines in 
the United Kingdom. 


Mobile crane 

A mobile crane, shown in Fig. 4, has 
recently been developed by Chamber- 
lain Industries Limited, Staffa Works, 
London, E.10. It is of two/three tons 
capacity. The crane, which is com- 
pletely mechanical, has been designed 
to reduce maintenance to a minimum, 
and to ensure that when maintenance 
is necessary it will be of a simple 
mechanical character. A robust 
hydraulic ram is used for raising and 
lowering the jib. The motion is con- 
trolled by a conveniently placed lever 
that operates a valve that is completely 
enclosed within an oil reservoir. This 
finger-tip control mechanism gives 
easy and safe control during derrick- 
ing operations. An_ engine-driven 
hydraulic pump supplies the power. A 
specially developed non-return valve 
protects the ram unit against damage. 

The hoisting mechanism comprises 
a fan-cooled worm reduction gear, 
upon which is mounted a grooved 
drum carrying 65ft of wire rope made 
from best plough steel. Power is trans- 
mitted by a propeller shaft and chain 
drive from a_ special miarine-type 
forward and reverse box that is 
coupled to the engine by a second 


Fig. 4. Staffa mobile crane 
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propeller shaft. A robust hoist brake is 
connected directly to the forward and 
reverse box to give automatic engage- 
ment. 

Power for the crane itself is obtained 
from a 4-cylinder Newage/Austin 
engine of 1200cc capacity. It develops 
15 b.h.p. at 1800 r.p.m. The engine is 
complete with fuel pump, down- 
draught carburettor, air cleaner and 
electrical starting equipment. Cooling 
is by radiator and six-blade engine- 
driven fan with thermostatically-con- 
trolled water circulation pump. The 
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petrol tank has a capacity of approxi- 
mately 9 gallons. 

Transmission is through a dry 
single-plate clutch and synchromesh 
gearbox that provides four speeds 
forward and one reverse. The power 
is transmitted by a propeller shaft, 
with needle roller bearing universal 
joints, to a sturdy driving axle incor- 
porating differential and double 
reduction driving head. Mechanically- 
operated internal expanding brakes are 
fitted to the front driving wheels. They 
may be actuated by pedal or hand 


lever. The two steering wheels are 
trunnion mounted, and are turned by 
worm and segment gearing coupled by 
a longitudinal shaft to the steering 
column. They can be turned through 
150 deg and give a very small turning 
circle within the crane chassis length. 
A feature of special note is that the 
crane is constructed on the unit prin- 
ciple, so that if any major part requires 
replacement, a complete sub-assembly 
can be supplied for mounting into the 
main chassis. Jig drilled locating holes 
are used throughout. 
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Brief Reviews of Current Technical Books 


Steels in Modern Industry 


General Editor, W. E. Benbow. 
London: Published for Iron and Steel by 

IL1FFE & Sons Ltp., Dorset House, 

Stamford Street, S.E.1. 1951. 54x 8}. 

562 pp. Price 42s. 

Planned by an advisory Committee 
under the Chairmanship of Dr. H. 
Gough, CB, M.BE., M.I.Mech.E., 
F.R.S , and prepared under the general 
editorship of W. E. Benbow, Editor of 
Iron and Steel, with contributions from 
twenty-nine specialists in their respective 
branches of this subject, this provides one 
of the most valuable books on_ steel 
produced in the last twenty years. Written 
mainly for the practising engineer- 
designer, it gives him information not 
generally available and usually to be found 
only in the proceedings of metallurgical 
and kindred scientific societies, but never- 
theless information that he should have. 
It will prove indispensable to draughts- 
men, production engineers and metal- 
lurgical students. The metallurgist will 
also find it of value for there is much 
practical information given which, while 
it may not directly affect him, will broaden 
his outlook if he includes it in his general 
reading. 

It is becoming increasingly popular for 
publishers of books on very wide and 
important subjects to engage a specialist 
to write each and every section. is has 
been done in this case and the result 
therefore combines the knowledge and 
experience of some well-known men in 
the steel industry. However knowledge- 
able an author may be, there must be 
only one or two special lines in which he 
knows more than the next man and he 
cannot compete with the brains of a 
panel of experts. We would say that for 
a book of this kind, this is the only truly 
satisfactory method of covering the wide 
subject of steel. 

The volume is divided into four main 
sections. The first, introductory, section 
deals with the principal types of steels 
in relation to composition and heat treat- 
ment. The second deals with the proper- 
ties of steel influencing engineering 
design and this includes mechanical 
properties influencing wear, fatigue, creep, 
corrosion, scaling resistance, weldability 
and machinability. The third section is 
the largest and most comprehensive, it 
covers specific user aspects. Included here 
are structural engineering, aircraft and 
automobile engine steels, gas turbine 
steels and alloys, steam turbine steels, 
boilers and piping, pressure vessels, steels 
for the chemical industry, tools and dies, 
cold-pressing, and electrical steels. The 


surface treat- 
hardening 


fourth section deals with 
ments including protective, 
and_ shot-peening. 

An omission is any mention of the 
newer method of surface treatment known 
as vapour blasting or liquid honing, and 
it is hoped that in future editions this 
will be included in section four. Protective 
treatments are covered and are of interest 
to every engineer; they include surface 
hardening, nitriding, carburizing, and 
flame and induction methods. Similarly 
the notes on shot-peening are of interest. 

It is probable that an engineer in any 
branch of industry will find some chapters 
of value. For example, the electrical 
engineer may think that this information 
is not in his sphere, but details of mag- 
netic steels, high permeability alloys, 
permanent magnets, and permalloys are 
all materials that he must use and should 
therefore be sufficiently interested in 
knowing more about their properties. 
Machine shop executives will derive con- 
siderable knowledge from the chapter 
dealing with machinability, which 
includes the factors affecting cutability, 
grindability, honing and lapping. 

The book includes a wealth of illus- 
trations and charts, and numerous 
references and bibliographies. 


Transport in Industry 
By H. R. Caulfield-Giles, M-Inst.T., 
A.C.LS. 


Sir Isaac PITMAN & Sons LTD., 
1951. 


London : 
Parker St., Kingsway, W.C.2. 
54 84. 122 pp. Price 15s. 
The requisitioning and buying of trans- 

port for industrial needs has developed into 
an important subject and traffic managers 
today need to have a far greater knowledge 
of the law than ever before. This book has 
been written for, and is edited by, The 
Purchasing Officers Association and will be 
valuable to its Members. It will be useful 
to those concerned with the conveyance of 
goods by land, air or water by their own or 
hired haulage, and who need to know 
essentials of transport law. 

Much of the book covers briefly the 
legal side, and the effects of the Transport 
Act of 1947. More than half the book is 
devoted to Railway Transport, and readers 
will be interested to know that, if the 
author is correct, goods sent by rail at 
“owner’s risk’’ rates, cannot be claimed for 
in event of damage, unless the damage is 
proved by the claimant to have been 
caused by the wilful misconduct of a 
railway servant. As it normally costs fifty 


per cent extra to send a parcel at carrier’s 
risk, very few individuals or companies pay 
that charge. Whether they do this from 
preference or from ignorance of the law, 
it would seem there is something wrong 
with the law if the railways are not legally 
responsible for any negligence on the part 
of their staff unless it be wilful. 

In the section on road transport, the 
author leaves the reader in some doubt on 
this matter, but the inference is that the 
haulier, whether Nationalized or not, 
would have to pay for his servant’s 
negligence. This difference in the respon- 
sibilities of the two methods of transport is 
of some interest. Presumably insurance 
has nothing to do with it but it seems that 
the Railways rely on their own insurance 
fund. 


Directory & Handbook of the 
Scientific Instrument 
Manufacturers’ Association, 
1951 


London: THE SCIENTIFIC INSTRUMENT 
MANUFACTURERS ASSOCIATION OF 
GrEAT BRITAIN, Ltp., 20, Queen Anne 
Street, W.1. 1951. 53x84. 251 pp. 
(including 100 pp. of manufacturers’ 
announcements). 

Details of the history of the British 
scientific instrument industry, a directory 
of 104 British instrument manufacturers 
who are members of the Association, and 
an index giving the sources of some 2,500 
scientific instruments are included in this 
handbook. Addresses and brief details of 
all British research organizations are also 
listed 

The first sections of the book will be 
of most interest to readers. These deal 
with developments in instruments under 
seven headings:—Microscopes, Binocu- 
lars, Optical Instruments, etc.; Nautical, 
Aeronautical, Meteorological, etc.; Engin- 
eering Measuring Instruments; Labora- 
tory, Research and Medical Apparatus; 
Ophthalmic Lenses; Electronic Instru- 
ments; and Process Control Instruments. 
Thus very few scientific instruments 
escape mention in this book. 

Obviously, a book could be written on 
each of the above sections, but the purpose 
of this handbook is to put on record the 
work that is being done by the Associa- 
tion and in the words of Sir Ben 
Lockspeiser, in the Foreword, “The 
compilation is testimony to its variety, 
vigour and vitality.” 

Copies of the volume can be obtained 
on application to the Association’s head- 
quarters. 
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CREEP OF METALS 


Application 


REEP is by no means a new 

subject. However, the advent 

of the gas turbine has forced 
engineers to intensify their study of 
this plastic behaviour of metals. 
Hitherto the designer, continually 
endeavouring to keep his knowledge 
up-to-date on more immediately 
important aspects 
of his profession, 
has been only too 
ready to ignore 
this subject. In 
the struggle for 
supremacy in the 
overseas markets, 
nothing can be 
ignored that 
might help to en- 
sure that the 
reputation gained 
by British manu- 
facturers for the 
quality and 
reliability of their 
products is main- 
tained. It is not 
only for this rea- 
son that a general 
understanding of 
the subject and its 
practical applica- 
tions is necessary, 
but also because 
this knowledge 
may lead to an 
explanation of 
hitherto un- 
accountable 
phenomena such 
as distortion of 
cylinder heads and the slackening of 
exhaust manifold holding-down studs 


Fig. 1. 


Fig. 2. Creep of an 0-24 per cent c 


at a stress of 5 ton/in? 


Creep Laborat 


arbon steel 


of Creep Data to Desi 


A concise definition of creep is that 
it is time-dependent strain. So far as 
is known at present there is no 
definite relationship between plastic 
and elastic strain, and creep. On the 
other hand the composition of a 
material and its metallurgical state 
have a profound influence on the time 


ory, 


5-ton creep test machines 


g 


Engineering Division, National Physical Laboratory, showing 


n Problems 


the concern of the suppliers of the 
material than of the designer. 

A creep test is by far the most 
sensitive indication of differences 
between samples of material. The 
results are affected by minute inclu- 
sions, cold working, variations of 
heat-treatment, and innumerable other 
factors. It is for 
this reason that 
two samples of 
commercial steel 
each cut from the 
same short bar 
may give appreci- 
ably different 
results when 
creep tested. If 
the ratio of the 
strains, obtained 
from two tests of 
seemingly identi- 
cal specimens, is 
about 2:1, then 
the agreement can 
be regarded as 
satisfactory. This 
may seem to be a 
large discrepancy, 
but the linear 
measurements 
involved are 
themselves com- 
paratively small, 
and when doubled 
the resultant 
strain is still small. 

From the fore- 
going it can be 
seen that the only 
satisfactory 
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response of a metal to stress and method of determining, with respect 


temperature. This, however, is more 


Fig. 3 


to time, the plastic behaviour of metals 
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is by means of creep tests. 
Even then, for a commercial 
material, the results must be 
treated as giving only a 
general indication of the mag- 
nitude of the variation of 
strain with time for that class 
of material. Perhaps one of 
the most useful features of 
these tests is that they provide 
a means of assessing the 
relative merits of materials 
having different specifications. 

These are three variables 
to be considered when testing. 
These are: time, stress and 
temperature. At high stresses 
and temperatures creep is 
rapid but a forecast cannot be made 
with any satisfactory degree of 
accuracy, from tests carried out under 
these conditions, as to how the material 
will behave under lower conditions of 
stress and temperature. Moreover, it 
is impossible to decide upon a rational 
extrapolation of the curves obtained 
from short duration tests, and the 
number of machines available limits 
the amount of work that can be under- 
taken in any given period of time. It 
follows that this work can hardly be 
undertaken by motor manufacturers. 
However, an enormous number of 
creep tests have been carried out by 
the Government Research Establish- 
ments, and by the manufacturers of 
basic materials. 

For information of the creep pro- 
perties of any particular material, 
reference should first be,made to the 
manufacturers. If they cannot supply 
the data required, the National Physical 
Laboratory will in all probability be 
able to supply it, or indicate where it 
can be obtained. 


Creep tests 

Before data can be applied to 
practical problems, it is desirable to 
know something of how it is obtained 
and presented. Having this knowledge, 
the engineer is then in a position to use 
the data as he would any other tool 
design, that is to say, with confidence 
that he is unlikely to be caught 
unawares by some factor of which he 
is ignorant affecting the result. 

Creep tests are in most cases per- 
formed on solid bar specimens sub- 
jected to a direct tensile stress, the 
specimen being kept at an accurately 
controlled constant temperature by a 
small electric furnace which surrounds 
it, Fig. 1. A suitable means of 
measuring creep strain is employed, 
and the lowest values of creep rate 
that can be measured are of the order 
of 10°° strain per hour. All parts of 
the apparatus subjected to high tem- 
peratures are made of an alloy that 
will not deform unduly or lose its 
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Fig. 4. Nests of curves for 0-:1—0-5 per cent creep, failure, etc., 


are often shown on separate sheets 


essential mechanical properties under 
these conditions. 

A typical curve of creep strain 
against time is that given for 480 deg C 
in Fig. 2. It shows an increase of 
strain in the elastic range in the very 
short time required to load the 
specimen to its test stress. Then 
follows a rapidly decreasing rate of 
creep strain that can be called the 
primary stage. It is succeeded by the 
secondary stage which is a more or 
less constant rate of extension. The 
tertiary stage is characterized by a 
rapidly increasing rate of creep until 
failure occurs. 

Tests on most metals result in 
curves of this type being obtained. 
However, they may not be recognized 
immediately as such, because either of 
the three stages may be extended 
indefinitely or reduced almost to zero 
length. This is shown in the other 
curves of Fig. 2 which illustrate how 
temperature can affect the results. 

The percentage elongation is, as in 
the case of an ordinary tensile test, an 
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OD 0:1 per cent creep in 10° hr 
E 0°5 per cent creep in 10 hr 
F Limit of proportionality 


Design stresses for a carbon steel 


indication of the ductility or 
conversely, of the brittleness 
of the metal. The onset of 
the secondary phase of the 
test is often due to work- 
hardening or to precipitation 
hardening. Thus it is poss- 
ible, by introducing alloying 
elements to encourage pre- 
cipitation hardening, to im- 
prove the creep resistance 
of a steel. 


Presentation of data 

The first stage in preparing 
the data is to compare the 
curves, at different stresses, 
of creep strain against time 
for a constant temperature, Fig. 2. 
Alternatively, the curves may be 
compared for different temperatures 
for the same stress. Ideally, at least 
four sets of tests will have been made, 
each at a different temperature or 
Stress, according to whether the 
method adopted in Fig. 2 or the alter- 
native is used. 

From the curves of the first stage, 
at least four more sets, each for a 
different stress, are drawn of tem- 
perature against time on a logarithmic 
base to condense this scale, Fig. 3. 
Sometimes the curve for fracture is 
included. This, at its lower end, 
approaches the ultimate tensile stress 
at that temperature, and at its upper 
end it tends towards zero stress. 

Finally, a third set of curves is 
drawn from the second. These are 
curves of stress against temperature, 
each one showing the number of hours 
to reach a specified strain under given 
conditions of stress and time, Fig. 4. 
Other sets may then be drawn to show 
the time to reach other strains, and the 
time to fracture. In this way is shown 
the effect of the three variables, time, 
stress and temperature, on creep strain. 


Application of data 

The obvious way to use the curves 
is to determine by experiment the 
temperature to be expected in any 
particular component. Then the 
limiting stress value necessary to 
ensure that it may have an adequate 
useful life, may be decided upon. 
Unfortunately this method is of 
limited application since in most cases 
there are at present too many unknown 
factors. However, it does not neces- 
sarily follow that this state of affairs 
will continue indefinitely. 

In automobile engine design, creep 
data is likely to be most valuable when 
used comparatively. For instance, 
trouble may be experienced from 
undue distortion of a cylinder head. 
In this case the substitution of a 
creep-resistant material might well be 
a more acceptable alternative to 





A Magnesium alloy 

B Duralumin 

C Phosphor bronze } 
D Nickel-chromium steel 

E 12 per cent chromium steel 
F Chromium-vanadium steel 
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G Nickel-chromium-vanadium steel 
H 0°24 per cent carbon steel 
0°5 per cent molybdenum steel 


K Austenitic steel 


Fig. 7. 


Fig. 6. Stress-temperature curves for 0-1 per cent creep at 1,000 hr. 


redesigning the component. Where 
there is a temperature gradient in any 
component, the creep rate will vary 
accordingly and will result in perma- 
nent distortion. Thus, a steep tem- 
perature gradient should be avoided 
as far as possible in the design of parts 
where distortion is liable to have 
serious consequences. 

The slackening of exhaust manifold 
studs sometimes gives trouble. The 
expedient of substituting a steel of 
higher tensile strength for these com- 
ponents could easily give an even less 
satisfactory result. In this case it is 
necessary to base the choice of material 
on its creep characteristics. The 
slackening of studs and bolts is a 
special case of creep. It is termed 
relaxation since the stress decreases as 
creep proceeds. Relaxation curves are 
prepared for application to such cases 
because performance in this respect 
cannot be accurately predicted from 
the ordinary creep curves. These 
may, however, be used to obtain an 
approximate indication of relaxation 
properties. 

Fig. 5 shows the effect of tempera- 
ture on the mechanical properties of a 
28-ton wrought carbon steel. These 
curves are not typical of all steels, 
since the ultimate tensile strength of 
heat-treated steels often progressively 


decreases as temperature increases. 
Creep is apparent in bismuth at sub- 
zero temperatures, in lead at room 
temperature, and in steels mainly at 
high temperatures; but its presence 
as a phenomenon cannot be ruled out 
at any practical temperature. This is 
true for all metals. Fig. 6, shows what 
combinations of temperature and stress 
will produce 0-1 per cent creep, in 
1,000 hours, in a number of commonly 
used metals and alloys. Austenitic 
steels containing a high proportion of 
alloying metals are used up to 900 deg 
C, and at about 1,000 deg C, the new 
ceramals are effective. It is interesting 
to note that alloys of titanium, which 
is present in enormous quantities all 
over the world, have good creep 
resistant properties, but unfortunately 
titanium cannot at present be pro- 
duced economically in large quantities. 

Fatigue resistant characteristics are 
considerably modified at elevated tem- 
peratures (about 400 deg C and up- 
wards for mild steel). The effect of 
these temperatures on the S-N dia- 
gram, described in ‘‘Fatigue of Steels”, 
January 1952 issue of the Automobile 
Engineer, is that no fatigue limit, or 
horizontal portion of the curve, is 
evidenced. Accordingly stress-carrying 
components subjected to fatigue under 
these conditions have a definitely 





Curves showing the correlation of creep and fatigue data. 
At high mean stresses creep, rather than fatigue, 
is the criterion of failure 


restricted life. Moreover, the higher 
the mean stress, the greater is the 
effect of temperature on rupture 
strength. The curves in Fig. 7 
illustrate how a fracture occurs as a 
result of creep when the specimen is 
subjected to a high mean stress and as 
the result of fatigue at zero mean 
stress. Very little detailed knowledge 
is at present available concerning the 
effect of temperature on fatigue 
strength, but this effect under working 
conditions in an engine is, no doubt, 
very marked in aluminium alloy 
pistons. 

Acknowledgment is made to the 
High Temperature Mechanical Pro- 
perties Section of The National 
Physical Laboratory, Teddington, for 
supplying information and illustrations 
for this article. The following list of 
references is suggested as likely to be 
of use to anyone wishing to study the 
subject further. 
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MECHANICAL HANDLING EXHIBITION, 1952 


HE third Mechanical Handling 
Exhibition and Convention will be 
held at Olympia from 4th to 14th June, 
1952. This is an event that production 
and planning engineers should not 
miss. An amazingly wide range of 
equipment for many different purposes 
and industries will be exhibited. This 
in itself is sufficient to warrant attend- 
ance. Additionally, there is the oppor- 
tunity for direct comparisons between 
different makes of equipment, which 


otherwise is possible only through the 
expenditure of considerable time. 
The Convention programme covers 
a wide variety of subjects, each of 
which will be dealt with by experts. 
So far as the automobile and ancillary 
industries are concerned, the papers of 
particular interest are: Foundry mech- 
anization; Materials handling and the 
production engineer; Mechanical 
handling for the smaller works; Elec- 
tronics in mechanical handling; The 


versatility of industrial trucks; and 
Motion study applied to mechanical 
handling. 

Separate tickets, which are free, are 
necessary for admission to the various 
sessions of the Convention. As accom- 
modation in the Convention Hall is 
limited, intending visitors are advised 
to apply to the Organizers, our associ- 
ated journal, Mechanical Handling, 
Dorset House, Stamford St., London, 
S.E.1, for tickets to be reserved. 
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FLAME HARDENING 


Developments in Equipment Designed to | 


hardening applications 

for which optimum re- 
sults can probably be best 
obtained through the use of the 
flame hardening process. In 
appropriate applications the 
process will give a quality 
of surface hardness equal to 
that produced by any other 
method, and at the same time 
the results will be obtained 
much more economically and 
frequently the risk of distor- 
tion of the component will be 
greatly reduced. As with high- 
frequency induction heating, 
flame hardening can be applied 
only to a limited range of 
materials containing sufficient 
carbon to allow the surface 
hardness to be obtained merely 
by a heating and quenching 
sequence. For steel, this 
limits the range to those steels 
containing from 0:35 per cent 
to 0-70 per cent carbon. The 
process is also suitable for 
cast iron, semi-steel and black- 
heart malleable iron. 

Flame hardening is not a 

new process. For example, the Fig. 1. 
Shorter process has been in 
use in this country for more 
than thirty years. As is well known, 
Shorter equipment employs a high 
intensity oxy-acetylene flame similar to 
that used for welding. The use of oxy- 
acetylene equipment has been success- 
ful, but several investigators have shown 
that the oxy-acetylene flame gives off 
far greater heat than is needed to raise 
steel to its hardening temperature of 
about 800degC. Nevertheless, hitherto 
practically all flame hardening in this 
country, in America and on the Conti- 
nent has been effected by means of the 


To terse are many surface 


Fig. 2. A gear hardening machine with a fully-automatic cycle 


Peddinghaus vertical oxy-town gas flame hardening mach- 


ine for bars up to 24in long and Sin diameter 


oxy-acetylene flame. More recently, 
however, the Peddinghaus organization 
of Gevelsberg, I.W., Germany, have 
developed equipment for using a 
mixture of oxygen and town gas. 
With the special Peddinghaus burners 
this mixture gives a flame of intensity 
high enough to produce a sufficiently 
rapid heat input. The use of town gas 
in place of acetylene does appear to 
offer obvious advantages, particularly 
as regards fuel economies and 
operational convenience. 


se Oxy-town-gas 


Peddinghaus machines 

A wide range of machines 
has been developed for using 
this flame hardening system. 
A typical example is shown in 
Pe: 1, his is a vertical 
machine for hardening bars up 
to 24in long. It can be fitted 
with combined burner and 
cooling heads of various sizes 
to allow parts from }in to 5in 
diameter to be hardened. The 
workpiece is held between 
centres and driven at a speed 
of approximately 100 r.p.m. 
while the burner head is 
traversed hydraulically on the 
ways of the vertical column. 
This allows the heating and 
quenching operations to be 
carried out in a controlled, 
continuous sequence. Heat 
input is effected by means of 
two semi-circular burners, each 
with a narrow slit. The 
quenching jets are immedi- 
ately below the burners. 

A machine for flame harden- 
ing the teeth of large gears is 
illustrated in Fig. 2. It has a 
combined burner and quench- 
ing head that has_ vertical 
traverse. At each stroke of 
the burner head, both flanks of 
one gear tooth are progressively har- 
dened. The machine incorporates 
mechanism for automatically indexing 
the work through an angle corres- 
ponding to the circular pitch of the 
gear after each stroke of the burner 
head. Once the gear has been placed 
in position, the complete cycle for 
hardening all the teeth is fully auto- 
matic. For smaller gears, a different 
type of machine has been developed. 
On this, the work is loaded manually 
on to a horizontal arm, which is then 


Fig. 3. A camshaft hardener with Milliscope temperature control 





Fig. 4. 


AUTOMOBILE 
ENGINEER 


A special purpose Peddinghaus machine for hardening seven crankshaft bearings 


simultaneously 


indexed to transfer the gear to the 
heating station. At the heating station, 
the work is enclosed in a ring of burner 
heads which heat all the teeth simul- 
taneously. When the pre-set tempera- 
ture is reached, the work is automatically 
immersed in the quenching medium 
A machine for selective hardening on < 
camshaft is shown in Fig. 3. 


Crankshaft hardening 

An interesting Peddinghaus special- 
purpose machine is illustrated in Fig. 4 
This machine is arranged to harden 
seven bearings simultaneously. The 
shaft to be hardened is rotated between 
centres, while the burners, which have 
to follow the crankpins, are kept in 
correct relation by means of a master 
crankshaft to which they are connected 
The quenching devices are also arranged 
in this manner. This type of machine 
is being widely used by Continental 
manufacturers of car and diesel engines 
The complete operation takes from 
three to four minutes. A crankshaft 
with more than seven bearings can be 
treated without being removed from t 
machine. For such an application, a 
further set of burners and quenches is 
brought into operation, whilst the first 
seven are extinguished. 

As with any type of 
method, temperature control is all 
important if consistently good results 
are to be obtained. For this purpose, 
Peddinghaus have developed a pyro- 
meter, designated the Milliscope. It is 
shown fitted to the machines illustrated 
in Figs. 1 and 3. In effect this device 
comprises a water-cooled head and a 
control unit. Heat rays from the 
workpiece are directed through a lens 
fitted in the head and are compared in a 
photo-electric cell with rays from a 
filament in the control unit. The 
temperature of the filament is set to 
correspond with the required work 
temperature. 

A motor driven disc is interposed in 
the paths along which the rays from the 
workpiece and the filament are trans- 
mitted. Holes in the disc are so ar- 


hardening 


ranged that the rays from the workpiece 
and the filament are projected alternately 
on to the photo-electric cell. As a 
result, there is continuous comparison 
of the rays from the two sources. Light 
filters are incorporated to ensure that 
the comparisons are made on a parti- 
cular range of wavelengths. 

It is important to realize that the 
Milliscope is not merely a device for 
measuring the heat of the workpiece, 
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but actually controls the heat to a pre- 
set figure. When the temperature of the 
work differs from that of the filament 
an alternating current is generated in the 
photo-electric cell. The phase of this 
current is determined by the direction 
of unbalance. This current is amplified 
and applied to a phase sensitive rectifier 
through which control is effected. 
When the instrument is fitted to a 
machine of the type shown in Fig. 1 
the relay controls the feed rate of the 
burner and quenching head. On this 
machine the water-cooled head of the 
Milliscope is mounted on the carrier 
for the burner and quenching heads, 
and is sighted on the portion that is 
being treated. As a result, the Milli- 
scope follows the heated zone through- 
out the travel of the burner. Naturally, 
the faster the burners rise, the lower the 
heat input to the component, and 
and vice versa. Provision is made for 
fine adjustment of the burner travel, 
which is usually set slightly low so that 
the tendency is for the work to exceed 
the pre-set temperature. Immediately 
the pre-set temperature is exceeded, the 
direct current generated by the Milli- 
scope causes a magnetic valve in the 
hydraulic system to pass more oil to the 
cylinder and so increase the speed of 
burner travel and reduce the tempera- 
ture of the work. 

A different sequence is followed in a 
machine of the type shown in Fig. 4. 
This machine has separate burner and 
quenching heads. When the parts 
have been brought to hardening 
temperature, the arms carrying the 
headstock and tailstock centres are 
automatically swivelled to lower the 
work to the quenching heads. The 
mechanism for transferring the work 
from the burners to the quenching 
heads is operated through the relay 
incorporated in the Milliscope. 

Usually, the water-cooled head of the 
Milliscope is set at distances of from 
12in to 30in from the work. The 
actual distance is determined to suit 
the surface area from which temperature 
readings are to be taken. As the 
accuracy of the instrument depends 
upon the stability of the comparator 
filament in the control head, this is 
arranged to operate at one- -tenth of 
its nominal output. Surfard Ltd., 
Abbey House, 2, Victoria Street, 
London, S.W.1, are the British agents 
for Peddinghaus equipment. 


Steel Castings 
FOR the guidance of designers and 
buyers the British Steel Founders 
Association has recently produced a 
booklet on the selection and specifica- 


tion of steel castings. It includes an 
informative table of British Standard 
carbon steels, low and medium alloy 
steels and high alloy steels possessing 
corrosion resisting and heat resisting 
properties. Equivalent U.S. speci- 
fications are quoted. Copies may be 
obtained on application to the 
B.S.F.A., Broomsgrove Lodge, 13, 
Broomsgrove Road, Sheffield, 10. 
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* All the above units 
Seana ie. O19? are fitted with a mercury switch loop control 


Write for illustrated catalogue showing complete range 


WELSH HARP « EDGWARE ROAD * LONDON, N’W'2 TELEPHONE: GLADSTONE 0033 
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GLASGOW—Tel: MERRYLEE 2822 
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-the answer to your 
bearing problem 


... because Clayflex Patented Flexible Bearings are in effect 
articulated joint bearings, the elastic elements of which have 
as their chief objectives :— 


flexibility of movement 
absorption of vibration and shock 
elimination of noise 

provision of electrical insulation 
obviating lubrication or attention 


Clayflex bearings are engineered to give predictable per- 
formance. Deflection is controlled by size and design of 
metal sleeves and elongation of rubber. Rubber stays alive 
and cannot rupture. They are being applied to innumerable 
applications, one of which is illustrated. Any sizes to 
support ounces or tons. 


We shall be pleased to forward booklet 
telling you more about these unique bearings 


CLAYFLEX FLEXIBLE BEARING as 
applied to Front Suspension on present 
day design. Bearings produced by this 
organisation are fitted by practically 
every automobile manufacturer as 
original equipment. 


BEARINGS 


~ HOWARD CLAYTON-WRIGHT LTD 


WELLESBOURNE, WARWICKSHIRE 
PHONE: WELLESBOURNE 316-7-8 GRAMS: ‘CLATONRITE’ WELLESBOURNE 








We don’t belicve that any company can be self-sufficient in all its research and 


development activities. The application of science to modern industry is of such complexity that staff 
and equipment to deal with every contingency would not be economic, even if available. 

That is why the independent Nash and Thompson laboratories now serve a wide variety of 
industries. Our technical staff have exceptional resources and wide experience in many fields. They can 
cope promptly and efficiently with problems submitted to them, working either independently or as a 
supplement to your own organisation. 

The scope of this service to industry is described in our brochure. It gives full details of our 
facilities for research in chemistry, physics and electronics, of the instruments we design and make singly 


or in quantity, of our routine work in analysis and process control. A copy will be sent on request. 


Nash and Thompson iar 


Scientists to Industry 


OAKCROFT ROAD, TOLWORTH, SURREY Tel: ELMbridge 5252 
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The Aston Martin DB2 


adds further renown to the 30-year record 
of fine cars from Aston Martin 


MINTEX are proud of the part they play in the success 
of the DB2. Mintex Brake Liners were fitted to the 
successful Aston Martin 
Cars Obes. 


Le Mans 1950 
Mille Miglia 1951 
Le Mans 1951 
Alpine Rally 1951 


MINTEX IS FITTED AS STANDARD 
EQUIPMENT ON ALL ASTON MARTIN CARS 


When high performance is required — you can rely on 


MINTEX 


MINTEX BRAKE & CLUTCH LINERS are manufactured by BRITISH BELTING & ASBESTOS LTD.., CLECKHEATON, YORKSHIRE, 


and are obtainable from all Mintex Service Depots and Stockists 
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COMPONENTS 


in natural and 
. synthetic rubbers 


Consult REDFERN’S 





at an early stage 
in your planning 











Our rubber technologists — naturally enough —have 
a highly specialised knowledge of the processing 
characteristics of rubber. They are always ready to 
collaborate with designers, at all or any stages of 
product development. Their experience can help to 
simplify problems arising before and during pro- 
duction and save both time and money. 

In planning ahead, it pays to consult Redfern’s! 


C7777 79 


Specialists in Moulded Extruded and Handbuilt Rubber Parts 


REDFERN’S RUBBER WORKS LIMITED 
HYDE . CHESHIRE - Tel: HYDE 621 








IMPORTED 


BEARINGS 


OF ALL TYPES, 


INCLUDING THOSE 
ILLUSTRATED, 
AVAILABLE TO 

VEHICLE 
MANUFACTURERS 
AS INITIAL 
EQUIPMENT. 


ENQUIRIES FOR 
SPECIFIC TYPES, 
SIZES, AND 
QUANTITIES, TO :— 


WATKINS & ROSEVEARE LIMITED 


CANTRELL WORKS - IVYBRIDGE - DEVON -: TEL. Ill 
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UNIFORMITY 


Vo. 2 Soluble Quenching Oil 


No. 2 Soluble Quenching Oil provides 
uniform quenching speed throughout a wide 
temperature range. 


It remains uniform with continued use and 
is good to the last drop—even after years 
of use. 


No. 2 Soluble Quenching Oil out-lasts other 
quenching oils and is the most economical. 


\\ ly Send for full technical 
tos. eae information. 
oS 
7A BZA 
7’ Edgar h 
4 € Co. Ltd. 
BIRMINGHAM 4 ENGLAND 


BIRMINGHAM - MANCHESTER 
SOUTHALL - - - BRISTOL 
LIVERPOOL =- . - GLASGOW 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades 


Component parts or complete as- 
semblies designed and produced 
to the customer’s requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 1197 

Telegrams: ‘‘Brisk, Birmingham.”’ 

Holdens 











Instinctive 
choice —= 


REAMERS 
COUNTERSINKS 


It is not without sound reason that the engineer’s 
buyer, surrounded as he is with a very wide 
choice, instinctively chooses INTAL. Experience 
has taught him that INTAL stands for toughness, 
long-life and precision, saving time and money 
in the long run, 


ES 
cENTR CUTTERS 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY STREET . SHEFFIELD, 3 
Telephone: 23072-3-4 Telegrams: ‘Fluted’ Sheffield 
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Building Chassis Frames is the exclusive 
job of a team of Owen Organisation 
Technicians who not only take pride in 
building them for the best of Britain’s 
cars and motor vehicles, but also work 
to a standard set by the organisation’s 
own Automotive Research Test Plant 

a standard established in collaboration 
with the leading engineers in the British 
Motor Industry. 

In no small degree this team has con- 
tributed to the remarkable successes 
which the Motor Industry has achieved 
in every part of the world. 


RUB ERY OWEN CHASSIS FRAMES 
AXLE CASINGS 
CAR WHEELS 

( () M P () N I N T . PETROL TANKS 


FOR CAR, TRUCK, BUS, COACH PRESSINGS 
AND CARAVAN BOLTS AND NUTS 





RUBERY, OWEN & CO. LTD., DARLASTON, SOUTH STAFFS. 
MANUFACTURERS TO THE BRITISH MOTOR INDUSTRY 
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shot blast efficiency for 


automobile manulacturers 


In the Gear Cutting Departments of 

the Standard Motor Co. Ltd. Multi-table 
Centriblast Machines are used for 
de-scaling after hardening. Standard are 
one of many leading Automobile 
Manufacturers who have found the speedy 
and efficient cleaning obtainable by 

this machine to be invaluable for economic 
production. It is especially suitable 

for cleaning flat work and for work too 
delicate to be handled by a 

tumbling or barrelling action. Available 
with Sft. or 8ft. diameter main 

turntables and various combinations of 
number and size of auxiliaries. 


C 


MULTI-TABLE AIRLESS BLAST CLEANING MACHINE 
SPENCER .£ MALSTEAD LTD. OSSETT YORKSHIRE ENGLAND 
TELEPHONE 353 & 358 TELEGRAMS “SPENSTEAD OSSETT 











er Cars require Modern Fittings 


Why not DS? 
pLasTiC PEDAL PA 
eeewe can make them 


NON-HYDROSCOPIC, OIL & PETROL RESISTANT, IMPERISHABLE . 








‘. 





W! specialise in producing articles in plastic materials 
to any specific requirements. Withis ur production 

scope come all modern pedal pads, interior fittings that 

are dainty and colourful, and exterior parts such as door 

handles and lamp panes which will withstand all weather 

conditions. 

We can precision-mould to your own design any article rf 

in any quantities, and, if desired, can undertake the design, IF IT CAN BE MOULDED IN 

guaranteeing your exclusive rights to it throughout the PLASTICS—WE CAN DO IT 

period of the contract. ~€ 

Why not consult us? Our comprehensive service and > PEDAL PADS 

CONTROL KNOBS 


extensive experience will save you endless trouble 
BRAKE & GEAR LEVER HAND GRIPS 
PLAST ‘.r0) MATIC DOOR HANDLES 
— hater BATTERY CELL STOPPERS 
641,68 HEAD, TAIL & SIDE LAMP 
MOULDERS OF PLASTIC MATERIAL TO THE TRADE L PANES, ETC. a 


Members of The British Plastics Federation and on the official list of Contractors to H.M. Government 


17, WINCHESTER ROAD, HAMPSTEAD, LONDON, N.W.3 Telephone PRI 4463 
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The Bridges Router is designed for easy work- 
ing. A large aperture gives an unrestricted view 
of the work. There is a simple depth-of-cut 
adjustment. Changeover from one cutter to 
another takes only a couple of minutes. 
SPECIFICATION 

® Motor ? h.p. (AC/DC universal voltages 110, 
200-220, 230-250). 

® Full load current 3.5 amps. Max. size of cut }” dia. 


x }” deep in wood. }” x 4” in metals. 
© Spindle speed (no load, 20,000 r.p.m.) full load 
10,000 r.p.m. 


POR CA BLE EEC Fa4'C 


Router 


FOR GROOVING, MOULDING, 


ROUTING & RABBETING 
IN WOOD AND 
METAL ALLOYS 


® Collets to suit }”, ;%” and 3%” dia. cutters shanks. 
® Max. vertical movement of spindle 1”. 


© Net weight (machine only) 10 Ibs. 







© Extra equipment :—fence, dove- 
tailing attachment, circle cutting 
attachment, moulding spindle 

attachment, bench router, 
radial arm bench 


router. 


The best tool dealers in your town stock the Bridges Router, and will be pleased to arrange a demonstration. 





S. N. BRIDGES & CO. LTD., BRIDGES PLACE, PARSONS GREEN LANE, LONDON, S.W.6. (RENown 1177/8). 
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ONP Oy, Tinned & Leadcoated Sheets 


STOCK SIZES 
from 
72'x 24’ 
to 
96' x 48’ 


Also sizes to special requirements 


up to 54” wide 
Write for illustrated 


brochure giving full par- ; G2 Gauges 14 to 28 


ticulars, sizes, gauges, etc 
of ‘London’ Brand Sheet IN MOST SIZES 


STOCKED BY LEADING MERCHANTS 








SHIMWELL & C° LTP 


MANUFACTURERS SINCE 1875 


Wellington Road, Leyton, London, E.10. Tel : LEYtonstone 2281-2 








Cut gear production costs 
with 


FLETCHER MULLER 


Cutting Fluids 


CEARS WITHOUT \ 
TEARS USING 
THIS PRODUCTION SWIFT sulphurised straight oil is specially recommended for automatic 
on lathes and most gear cutting. It gives effective lubrication on difficult jobs and 
materially increases tool life between re-grinds. Supplied in three grades, No. 3, 
No. 6 and No. 12, each with its special characteristics and applications. 





FLETCHER MILLER LTD., HYDE, NEAR MANCHESTER, ENG. also at HAYES, GLASGOW & WEST BROMWICH 


CF45 
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- Pma 


a 
industrial : 


baby-sitter 








Mr. Therm not only needs precious littl 


looking after—he can look afier many jobs and 






processes for you—automatically. Gas is so 









easy to control, and so flexible in operation, 






Visit the 
GAS SECTION 


at the 
B.I.F. BIRMINGHAM 
MAY 5— 16 
Mr. THERM IN . 
GENERAI "DL Rf 
ENGINEERING 
Among the great variety 


of uses of gas are : general heat treatmeit 
flame hardening; annealing; tempering; cas. 


hardening ; normalising ; preheating ; metal 


that gas-fired equipment is capable of 





the most accurate self adjustment and 
the most rigid control of fuel consumption. 


This flexibility, coupled with the speed, 











cleanliness and economy of gas, 
accounts for Mr. Therm’s great popularity 


in every branch of industry. 


aS 








melting ; core drying ; forging; brazing; sol- 
dering; oxy-town gas cutting; steam-raising 


Ur. Therm burns to serve you water and space heating 


THE GAS COUNCIL, I GROSVENOR PLACE, LONDON, SW! 
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INDIVIDUALITY 





Just as no two fingerprints are exactly the same, so no two 


human individuals, and no two species of flora or fauna. 


To the unobservant, they may have superficial similarities, but the inexorable 
Law of Nature makes each an individual in some tiny variation of form 
or behaviour. Some develop individuality to such a marked degree that 


they stand out in greater contrast against the rest 


In Industrial affairs, we believe (indeed, we have proved) there is also 
opportunity for a Firm to achieve an individuality of its own by giving 
better service, thus earning an ever-increasing measure of reputation, which 


seems to spread in a most remarkable way 


SOUTH WALES FORGEMASTERS LID ug 
GARTH WORKS ° TAFFS WELL ° CARDIFF GES 


Grams: * FORGEMASTERS. TAFFS WELL Phone: TAFFS WELL 41/2 








Better protect the 

hands of your workers 

with Udal Guards. There is a 
model for every press, and Udal ex- 
perts are always happy to offer advice. 


2, 1952) ¢ 
a at a 
MAY 5-16 
CASTLE BROMWICH 
BIRMINGHAM 


Stand No. D630 


j. P. UDAL 


INTERLOCK WORKS 
COURT ROAD 


BIRMINGHAM 12 3 PRESS GOARDOS 


Telephone : CALthorpe 3114 
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Rod Guide Assembly 


Compression Valve Assembly 


All this... 


There are over 30 separate machined parts 

in each of the thousands of Woodhead-Monroe 
Shock Absorbers supplied every year 

to Britain’s leading manufacturers. 


Piston Assembly 


onroe 


PATENTED 


% DID YOU KNOW 

that Woodhead-Monroe’s are fitted on more new 

vehicles than any other make of tubular shock absorber ? O C AS O id er 
FONAS- WOODHEAD & SONS LTD., LEEDS, 4 n.d.h.192 
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Well, Well... 11 Looxen perrect 


Apples can be tested for flaws by cutting them open. 
And if there is no flaw you can always eat your apple. 
Welded joints and castings can be tested that way 
too — but if they’re trouble-free, they won’t be much 
use when you've finished. The way out of that 
difficulty is to use X-rays. They'll show up trouble if 


there is any, and leave your subject in one piece if 


there isn’t. 

We make and sell complete equipment for non- 
destructive testing of metals by X — and Gamma 
radiography. We alsO TUN @N pees 
inspection service, sending out teams 
for on-site work, and examining 

smaller items in our laboratory. 


Please write for descriptive booklets. 


sollus-schal 


K Wwe Look into THINGS 


SOLUS-SCHALL LTD. (INDUSTRIAL RADIOGRAPHY) 
18, New Cavendish St., London, W.1, 
Tel: Welbeck 1212. 
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&PIPINGS 


@DRAUGHT 
EXCLUDER. 
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EDGING. 








CUSTOMERS 
OWN MATERIALS 


PROCESSED. 
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UPHOLSTERY. 
© BINDING 
rorCARPETS, 


@ HIDEM 
BINDING. 


FOR THE 


AUTOMOBILE INDUSTRY 


H. G. GRAHAM & SON, LTD. 


CAMCOL HOUSE, DORRINGTON STREET, 
LEEDS, 2 Tel. 22841/2 


London Office : 
30, LEYSIAN BUILDINGS, 112, CITY ROAD, E.C.1 
Tel. CLErkenwell 9130. 
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AAAD DIC 
MORRIS 


USE 


CLANCEY 


CAST-IRON If 
VALVE GUIDES « %" TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


G-CLANCEY Lt wt'Sos NEW ST - WEST BROMWICH 
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Hold anto 


and you hold up 
STEEL PRODUCTION 


Search out every ton of scrap in your works 
and turn it in. Old plant, redundant buildings, 
machines and spares — it’s all wanted back in 
the steelworks to keep up steel production. 
Round it up and put it in the hands of your local 
scrap merchant. It will | WHEREVER YOUR 
go to make the new steel | NEW STEEL comes 
that you and every other gcse aaa 
steel user need so urgently. 

Scrap merchants are 
glad to help with dis- 
mantling and collection. 


sveso me SCRAP 


to merchants in your 
ality That will 
unnecessary trans- 
d time, before the 

» iS turned into 

ew Steel all steel 





= SPEED THE 


STEEL 


Issued for the STEEL SCRAP DRIVE by the 


British Iron ani Steel Federation, Steel House, Tothill St., London, S.W.1 
7.22 








Building Service 
for Industrialists 


Modern factory for Messrs. 
Turner & Newall Ltd., at Croy- 
don. Erected by Chamberlain 
Industries Ltd 


Chamberlain Industries Limited 
is a modern organisation with a 
unique service. It contains all the 
building elements within itself. 
From the acquisition of the site to 
the final coat of paint, you can 
leave it to Chamberlain Industries. 
It will be done quicker, better, and 
with greater economy. 


%* Advice on site selection 
and Town Planning. 
Preliminary schemes and 
estimates. 


Assistance in respect of 
Building licences. 
Complete price for entire 
project. 

Finance provided in‘ suit- 
able circumstances. 


500 Buildings completed 
under this service. 


Please ‘phone or write for our Representative to call on you: 


CHAMBERLAIN INDUSTRIES LTD 


(BUILDING DIVISION) 
Staffa Works, Staffa Road, Leyton, London, E.10 
Telephone: LEYtonstone 3678 
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28 QUEEN ANNE’S GATE, WESTMINSTER, LONDON, S.W.1 
Telephone. WHITEHALL 8892 
MARY STREET, BALSALL HEATH, BIRMINGHAM, 1|2 


Telephone: CALTHORPE 1303 


COLONIAL WORKS, 


WESTERN HOUSE, MIDLAND ROAD, BRISTOL, 2 


Telephome BRISTOL 22906 





L 3140A 


THE AUTOMOBILE ENGINEER, April 1952 

















iLGHMANS 





WHEELABRATOR 


(Regd. Trade Mark) 


FOR 


CLEANING 


to 5 tons of castings, forgings, etc., per hour. 


Four other sizes available. 


BLAST CO. LTD. 


Phone: ALTRINCHAM 4242 
Phone: VIC. 2586 


HOME AGENTS 


irmingham. 


London Office : 17 GROSVENOR GARDENS, S.W. 


5 


CONTINUOUS ABRASIVE 


The Machine illustrated, Symbol W.S.T.6.D, with 


two 6ft. diameter tables, is capable of cleaning up 


Send for details. 


TILGHMAN’S PATENT SAND 


BROADHEATH, NR. MANCHESTER 


Midlands: R. J. Richardson & Sons Ltd., Commercial Street, 


Scotland: Balbardie Ltd., 110, Hanover St., Edinburgh,{é- 


yi 








Stoving time down, 





Photo: Courtesy of Metropolitan Cammell Carriage & Wagon Co., 
Birmingham 


METROPOLITAN-VICKERS ELECTRICAL 


EOE @ Infra- 
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production up... 


Infra-red heating is essentially a time saver enabling processing time in many 
instances to be reduced from hours to minutes. In the stoving of paints and 
fillers on aircraft a time saving of nearly 90° has been achieved. In addition, 
infra-red heating does not sacrifice quality for quantity as in many cases the 
finish is superior to that obtained by the older methods. This illustration shows 
paint stoving of 20 gauge aluminium panels used in the building of single and 
double decker omnibuses. 

The new Metrovick element projector units are made in standard sizes, 18 in 
24 in. and 36 in. long, although special lengths can be supplied. The heart of the 
projector unit is the Metrovick tubular sheathed element which has largely 
superseded the infra-red lamp as a source of radiant heat. The element can 
provide a higher concentration of energy than the lamp, thus saving valuable space. 
It is more robust, has a longer life and unlike the lamp, control of output 
can be effected by use of the energy regulator as well as by the more conven- 
tional methods. Our Heating Element Department will be glad to discuss your 
heating problems, and the demonstration rooms at Trafford Park, Manchester 
and 132/135 Long Acre, London are open for inspection and the actual testing 
of samples. 


METROVICK INFRA-RED PROJECTOR UNITS 


with tubular metal-sheathed elements 


Descriptive Leaflet 703/7-1 will be gladly sent to you on request 


Ny 


TRAFFORD PARK, MANCHESTER 1:7 


LTD., 
Member of the A.E.1. group of companies 


co. 


Red turns hours into minutes 


$104 /L 
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HE ZINC ALLOY DIE CASTERS ASSOCIATION 
includes all the leading zinc alloy die casters in the U.K 
The Association and its Members welcome all enquiries 01 
the properties, design and application of the castings. Prob- 
lems are submitted anonymously to the experts on its 
Technical Committee whose verdict is impartial. A list of 
publications will be sent on request. Enquiries regarding 
the supply of castings should be sent to Members whose 
names are given below. The Association is a non-trading 
body and is in no way concerned with any questions of price. 


FULL MEMBERS Firms mainly engaged in the pro- 








duction of castings for general sale. 


ADVANCED PRESSURE _DIE- 
CASTING CO. LTD., BIRM- 
INGHAM 
ALLOY PRESSURE DIE PRO- 
DUCTS LTD., WILLENHALL 
AVON DIECASTING CO. LTD 
BIRMINGHAM. 
arte pee or pe 
G 1903) CO. LTI 
BIRMINGHAM 
BRITISH DIE CASTING & 
ENG. CO. LTD., LONDON. 
CHASE NON-FERROUS 
METAL CO. LTD., ENFIELD. 
DIE CASTING weet HINE 
TOOLS LTD., LONDON 


DYSON & CO. ENFIELD (1919 
LTD., ENFIELD 

FRY’S as ASTINGS LTD., 
LONDC 


GILLS PRESSURE CASTINGS, 
BIRMINGHAM 


JOHN IRELAND (WOLVER- 
HAMPTON) LTD., WOLVER- 
HAMPTON 

JAC Koon, HEYWOOD & CO. 
LTD., Reiter SLD, nr. 
MANCHEST 

KAYE ALLOY CASTINGS 
LTD., BIRMINGHAM 

METAL ¢ ASTINGS LTD., 
WORCESTI 
ORB ENGINEERING WORKS 
LTD., MANCHESTER 
PATENT DIE-CASTINGS CO 
LTD., LONDON 
SPARKLETS LTD., LONDON 
STREBOR DIEC ASTING CO 
LTD., RADCLIFFE, LANCS 
UNIVERSAI -—-"" — eee 
CO., NOTTINGHA 
WESTERN DIE¢ arma, 
BRISTOL 5 
rahe VERH pei DIE- 
CASTING CO rD., WOL- 
VERHAMPTON 


ASSOCIATE MEMBERS Firms iets engaged in 


the production of castings for use in their own meee 


ACME WRINGERS LTD., 
GLASGOW 


AC-SPHINX SPARK PLUG CO., 
DUNSTABLE. 


THOS. ae & CO, 
LTD., BURNL 


Ww T. AVERY LTD., BIR- 
MINGHAM. 


BLETCHLEY o_ip_cmmaataal 
CoO. LTD., SLOUC 


BRITISH THOMSON-HOUS- 
TON CO. LTD., BIRMINGHAM 


WM. COULTHARD & CO 
LTD., CARLISLE. 


EVERED & CO. LTD., SMETH- 
WICK 

“HARLES HILL & CO. LTD., 
BIRMINGHAM. 


INGALL, PARSONS, CLIVE & 
CO. LTD., BIRMINGHAM 


ARCHIBALD KENRICK 
& SONS LTI whsT BROM: 
WICH 

LAN-BAR LTD.,BIRMINGHAM 
JOSEPH LUCAS LTD., BIR- 
MINGHAM 

MECCANO LTD., LIVERPOOI 
METTOY CO. LTD., NORTH- 
AMPTON 

PHILLIPS & CROSS LTD. 
BIRMINGHAM 

RAWLINGS MANUF oe ih R- 
ING CO. LT LOND 

SHAW tim NDRY CO., 
LENHAI 

Alea ae 


MIDDLESEX 

; I DEVELOPMENTS 

LTD, LONDON 

VONO LTD., TIPTON, 

STAFFS 

WITHERS (WALSALL) LTD., 
LSALI 


OWNE MANUFAC- 
WILLENHALI 


ZADGA 
ZING ALLOY DIE GASTERS ASSOCIATION 


Lincoln House, Turl Street, Oxford. Telephone 


> Oxford 48088 


In standard sizes or to 


your own specification. 


Our catalogue will help 
you select a type and 
size of chuck most suit- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING 
ELECTRICAL WORKS, WERNETH, OLDHAM. ’Phone: MAI 1651 





HERE’S YOUR MONEY BACK 


We're thinking of the fiy-away costs of 
evaporated solvents — and the homing attraction 
of Active Carbon. In plant 


specially assembled for each 


P 
factory's needs, active carbon @ e 


adsorbs evaporated solvents 

from the atmosphere and 

secures them for re-use 

Solvents back mean 

money back — mone} 

which first pays for the plant 

and then shows a useful 

profit. If you're interested, 

may we know your solvent 

consumption, as a first step to advising ves 


or no on the installation of a recovery plant? 


SUTCLIFFE 
SPEAKMAN 


for Solvent Recovery 
beh Active Carbon 


Sutcliffe, Speakman & Co. Ltd. 
Leigh, Lancs. Telephone: Leigh 94 


LONDON OFFICE 2, Caxton Street, 
Westminster, §.W.1. Phone: Abbey 3085 
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Cutanit is unequalled 
everywhere 


Lio 
bas wi i +f Ale 
* aitiaeal bbe of va © There is a grade of 
5 (fs CS Cutanit to meet the 
A SS needs of any job 


N.B. 
1, Neo Cutanit simplifies .) 
brazing. 


2. Standard tools and tips 
available from stock. 
CEMENTED CARBIDE 


WM JESSOP & SONS LTD .|J J SAVILLE & COLTD 
BRIGHTSIDE WORKS SHEFFIELD ') TRIUMPH WORKS SHEFFIELD 











OOPERS 
GASKETS 


AND FILTERS 

















It is our business to know all 
there is to know about gaskets 
and filters and to put that 


khowlcdge into practice. 


CAR GRY ED. $1 OU & BUCKS. 
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TUVALU LLL LULL LILLE LLL LIL 


mn. 


ROLLED METALS 
RODS & BARS Specialists in the production of 
WIRE & DRAWN STRIP Wrought High Tensile Alloys 


TUBES 
CHILL CAST BARS TRADE MARK “ ESTABLISHED 1767 
* 


PHOSPHOR BRONZE 
GUN METAL Charles Clifford & Son Ltd 


DOG POOL MILLS, BIRMINGHAM 30 and 
BRASS & COPPER FAZELEY ST. MILLS, BIRMINGHAM 5 


GILDING METAL, ETC. Offices: London, Glasgow, Manchester & Dublin 


Tl 


it 


UTI TU 


TH 


MT 


HTT 


HHH 


Sill 


Ne 
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PRESSWORK AND ASSEMBLY 


BLANKING, DEEP DRAWING, WELDING 





Blanking up to 24” « 18”. Drawing up to 8” depth. 


All types of presswork up to 100 tons capacity. 


SAMUEL GROVES & Co. Ltp. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telephone : Telegrams : 
NORthern 3634/5 Sevorg, B'ham 























AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
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facilitates 
___ holding 


very thin or small parts 


When “ Eclipse” Adaptor Plates are 
fitted to “ Eclipse ” rectangular chucks 
they increase considerably the range 
of parts that can be secured and 
ensure that all sizes are held with the 
greatest magnetic efficiency. 

Write for Magnetic Chuck Catalogue, Section G. 


ADAPTOR PLATES 


FOR PERMANENT MAGNET CHUCKS 








JAMES NEILL & CO. (SHEFFIELD) LTD., SHEFFIELD 11, ENGLAND 








ASSEMBLY 


MACHINING 


CASTING 


sections of the PBM 

works which combine 
to give users of light 
alloy castings a com- 
prehensive service from 
technical advice to com- 
plete assembly of the 
finished product. 





At PBM we have every 
facility for adapting your 
ideas to practical produc- 
tion processes, our draw- 
ing office, tool-making 
section and machine shops 
support our own foundry, 
laboratory and heat treat- 
ment departments. 





Technical information on 
specific problems involving 
aluminium die-castings or 
machining or assembly 
requirements will be pro- 
vided on application. May 
we quote you for com- 
pletely machined castings? 


PERRY BARR METAL COMPANY L™ OSCOTT WORKS, GREAT BARR, BIRMINGHAM 22a.PHONE GREat Barr 1794-5-6 
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These Dowty Pistons 
are corrosion prool 
and wear resistant... , 


BECAUSE THEY ARE HONOCHRO Wf, 
4 yi, if 


LOOK AGAIN 


j 


this year 
for our 
200 H.P. 
Fenner 
V-Belt Drive 


(with Taper-Lock Bushings) 


at the B.L.F 


(at Castle Bromwich) 


We shall also be showing 
Mark 5 Fenner V-Belts... 
improved finish to pulleys 


..+Multi-grooved and hand- 


controlled ‘Hainsworth’ Variable 
Speed Units... extension of the 


j T -Lock i peee 
soscicicsedee ponents eta 


J. H. FENNER & CO.LTD 


HULL, YORKSHIRE, 


Letter and photograph 
reproduced by kind permission of 
DOW TY EQUIPMENT LTD., 

CHELTENHAM. 


3 are 


-chrome plated. 





we have hac 


sc gion is concern | 
As far as correo ee ane 
9A > 


plaints fron any » are : oe ae 
SERVIC 
RING 
WRENCHES | 
| @ DIFFERENT PATTERNS 
g ENGLISH — 


AMERICAN 
AND METRIC SIZES | 


no com 
with any units that you © 


a 


If it would pay you to increase by 500°, or more 
the working life of *metal parts subject to friction or 
corrosion in your product—(or your process)—get full 


details without delay from: 


Se= vat 
ed XY STUDLEY ROAD, REDDITCH, WORCS. 
QS D/ ‘ 


Telephone: Studley 1212/3 


*All ferrous and most non-ferrous metals 
(including many light alloys) can be 
hard chromium plated by Monochrome. 
Efficient lubrication of Monochromed 
evlindet bores i- ensured by this 
*Honeychrome’ finish. Deep etched 
recesses all over the surface act as oil 


BROTHERS 
LIMITED 


- — BRITOOL WORKS 
pe BUSHBURY 
WOLVERHAMPTON 


reservoirs, the diameter of the recesses 
being less than the width of the piston 
ring, and their helical pattern ensuring 
that they are not aligned parallel to the 
bore. 
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LgrTgo 


at all stages of manufac- 
ture ensures a trouble 
free product. ... the 
reason why most manu- 
facturers use HighTensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM, COL” 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 

















VOKES LTD. gave us a Die Casting Problem 


T TT | 
+ 














| TT T ; , T 
Seeeeeseesseseseeseseni 
t+++t ++ | 









































Good clean finish and pres- 

















sure tightness are essential 














for filter heads of the well- 
known Vokes Oil Filters. 









































John Dale Gravity Die Cast- 
































ings achieved these results. 


oN OHN DALE LTD 


about Aluminium Alloy Die Casting: 


JOHN DALE LTD., Dept. TS.3, LONDON COLNEY, ST. ALBANS, HERTFORDSHIRE. Telephone : BOWMANSGREEN 2266 
royds 51/3/1 
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For tenacity 
De Havilland’s choose 
Permacel masking tapes | 


made by Johnson and Johnson 


Permacel Cloth Tape used to bind strain gauges t 
fatigue tests. Inset: strain gauge indicat 


URING HUNDREDS of hours of continuous vibration, the 
ift propeller must 
hy De Havilland’s 


l'ape to bind them 


strain gauges attached to this aircr 
stay precisely in position. That is \ 
have chosen Permacel Cloth Masking 
in place, for Permacel will adhere firmly to the smoothest 
surface. In addition to instant, sure adhesion, Permacel 
Cloth and Crepe Paper Tapes have two special advantages 
which lead to greater efficiency in production. They are 
resilient, and can be used effectively on sharp corners and 
irregular surfaces. They strip 
cleanly, leaving no_ sticky 
residuc Ihe Paper Tapes, 
of course, are impervious to 
oils, acids and the chemicals 
normally used as solvents in 
paint and dope. 

Stocks of all popular widths 
are available and orders for 
all sizes can be filled within 

Permac th Tape used to fix paper 


MASRINE OV t wings and fuselage. 


~ Pormac : 


é 

a CELLULOSE SELF-SEALING TAPE 

CLOTH AND ‘DOUBLE BONDED ’* CREPE PAPER MASKING TAPES 
adhere instantly and firmly, strip ea nd cleanly 


the week. 


*** Double Bonding” is an exclusive Jot & Johnson process by 
which the adhesive is permanently boyd: the backing material 


samples and quotati 


‘§ (GT. BRITAIN) LTO. ff SLOUGH. BUCKS 


*ermacel Cellulose Tay 
and Permacel (¢ 


Manufacturers of repe) Paper Tape 











A range of special 
SE. purpose steels designed 


for widely differing 
\\ industrial applications 


Duneélt steeis 


The new Edition of the 

Dunelt Steels Catalogue, 

listing qualities, tests, treat- 

ments and analyses of the 

complete general range of Dunelt 

high quality special purpose steels 
will be sent on request. 


STAINLESS STEEL 


ALLOY STEEL 
unel{ 30 
STEELS 


HOLLOW STEEL BARS 
DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
ATTERCLIFFE WHARF WORKS, SHEFFIELD, 9 
Telephone Nos.: 41121 (5 lines). Telegrams: ‘‘Blooms, Sheffield, 9"’ 


London Office: 54, Victoria Street, $.W.1 
Birmingham Office: 25, Burlington Chambers, 118, New Street 








The Most Positive 
Worm Drive 

he slots are pierced right 

through the band, thus 

affording the worm or 


screw an absolutely 
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SHAFTS PER HOUR 





fif) AUTOMOBILE CRANK 


i” 


Facing 4” off each end and drilling 
3” centres on 60 Automobile Crankshafts 
per hour is typical of the high production 
which can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 


@ True faces and accurate lengths are 
ensured by positive cam operation 
with micrometer adjustment. 


@ Eliminates subsequent facing down 
to centres or recentring. 











eter. Standard 





Faces to 3” diam 













ENGINEERING CO. LTD. 
COVENTRY ‘PHONE: COVENTRY 8864! 


Production. 





We also manu acture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tcoth Round ng Mach- 
ines. Speciai Machine Tools for High 





















Vices have maximum bar 
eter. 

acity of 6 diame : 

=i h_ handled rs 


Minimum lengt 
Standard bed lengths ee 
workpieces 24”, 48” or ; 







take 


Rathbone/1665 








Gi RDEX EQUIPMENT 


FOR MECHANICAL HANDLING 


For Fork Trucks or other modern methods. 








Girdex equipment for mechanical handling is specially 
designed and fabricated to each customer’s own requirements. 
The illustrations show pallet boxes with special nesting legs 
for vertical stacking. 





GIRDEX ENGINEERING CO., LTD. 


WESTON LANE -: TYSELEY BIRMINGHAM, 11 












Pallet box for components 
Note the nesting legs for 
tertical stacking. 


& 






Pallet box provided 
with loose internal 
trays for small com- 
ponents 







Telephone: ACOcks Green 2205 
Telegrams: GIRDE XPRES 
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Bloat fee TTD 
OIL SEALS HIGH GRADE BOLTS 


[@) 0B a 7-V9) 42) 
Note to Car Owners and Fleet Owners. OR TURNED 





Insist on having new oil seals fitted when bearings 
are inspected or repacked with grease—the old ones 
are usually damaged on removal—and make sure 
that the seals refitted are Weston Oil Seals. 


“BOLTS, NUTS 


AND 


SET SCREWS 


c. LINDLEY & CO. LTD. 


ENGLEFIELD ROAD, LONDON, N.1 
Phone: CLISSOLD 0643 (4 lines Crams: BEAUVOIR, NORDO, LONDON 








Whatever the machine, if it has shafts that turn, its 
performance will depend on the efficiency of oil seals. 7 

The maxir rotection possible must be provided g ¢ ‘ ‘ ¢ . . 

The maximum protection possible 1 e pre e ; \ Science brings a 


for bearings and WESTON OIlIIL ¢ ; 

i SEALS provide this protection. If you ir. new high standard 
have any sealing problems, our } ) wiring in Tenawire. Ahigh 

aff ; quality wire with outside cover- 


technical staff will welcome a chance 


to solve them | \Oge ing which will not harden, split or 


crack. Really flexible yet tough, Tenawire 

is absolutely resistant to corrosion. Let our 

Contact us at the drawing board stage | technical representative call and show you this 
importantand unrivalled development. 


Write or phone for full information to :— 


oa 
TENAPLAS 


(SALES) eae ie el Se 


Southern Sales & Export: 24 25, Manchester Square, 


CHARLES WESTON & CO LTD IRWELL BANK WORKS DOUGLAS GREEN _ Southorn Sel Manchester Squar 
PENDLETON SALFORD 6 Phone PENDLETON 2857-8-9 ' Midiand & Northern Sales Office: 181, Wollaton 
Street, Nottingham. Tel: 43584. 


Birmingham: MiDland 6952 London: HOLborn 0414. 
P806 
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PRECISION COUNTS 
YOU CAN COUNT ON Public transport, commercial vehicles 


Oss GEARS and private cars of many types employ 
CRE —— 


Moss Gear camshafts manufactured 


De See 


from best quality case-hardened steel, 






machined to fine limits. 





CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24 


Telephone: ERDington 1661-6 Telegrams: ‘“* Mosgear, Birmingham.” 


7 CENTRE LATHE 


583#A 











sy 





has been developed 
to provide a robust 7” centre lathe for 
production or general machine shop 
service. Specification includes :— 
1. INVERTED VEE AND FLAT 
IDES. 


2, DIAGONALLY BRACED 
BED. 


. SINGLE LEVER SELECTION 
OF SLIDING & SURFACING 
FEEDS. 

4. TENSION MOUNTED 
LEAD SCREW WITH BALL 
THRUSTS. 

5. HEAT TREATED NICKEL- 
STEEL GEARS ON MULTI- 
SPLINED SHAFTS. 

6. NORTON QUICK-CHANGE 
OR THREE-FEED TYPE 
GEAR BOX. 

. SEPARATE VEE GUIDES TO 
SADDLE AND TAILSTOCK. 


w 


™ 


MERCHANTS 


oy See it at the INTERNATIONAL SUPPLIED The WM 70 Junior has become popular 
because of its economy of operation, 
24, MACHINE TOOL EXHIBITION Complete specification accuracy and reliability. 


on request. 


WOODHOUSE € MITCHELL 


(PROPRIETORS - THO! W. WARD LTD) 


PHONE: BRIGHOUSE 627 (Lines)- WAKEFIELD RD. - BRIGHOUSE - GRAMS WooDHOUsE BRIGHOUSE 
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7 o| & if Vertical Vibration 

dag i ¢ cut by 
«ab 180/.-- 

I | peerage, eo Sate eee to, tea. 


that the Croid-Cooper method of machinery installation 
can cut vertical vibration by more than 80%. A firm 
foundation is secured in a matter of minutes, without 


damage to floors. 


PROVIDES | | CROID 65 


MACHINE FIXING GLUE 


COOPERS 
BEI 




















Applied to bearing surfaces of aircraft, No bolts or grouting, and the felt base 
: is highly resistant to heat and acid. 

motor car, and diesel engine cor ents, Send for details to-day. 

‘dag’ colloidal graphite provides a hard, Please send enquiries to: 

Head Office & Works: Cooper & Co., (B'ham). Ltd. 

Brynmawr, Breconshire 

protection against scuffing, seizure and Tel: Brynmawr, 312 Grams: Felting Brynmawr. 

Registered Office & Works : Little King St. B'ham, 


oil- resisting graphite film whi offers 





excessive wear during running-i 








Dry film lubrication with ‘dag loidal 
graphite is unaffected by high and low 
temperatures. It is used as a pre-assembly 
lubricant and for the continuous lubrica- 
tion of devices that cannot be effectively 
lubricated with conventional petroleum 


oils or greases. 
Acheson Colloids is equipped t 


integrating, dispersing at 


solids in a wide va 


ACHESON COLLOIDS LIMITED 
18 PALL MALL, LONDON, S.W.! 


Please send full information concerning se of ‘dag 
colloidal graphite in Dry Film Lubr 


i "| BRIGHT STEEL BARS 


Address CARBON & ALLOY IN ALL STANDARD 
| SECTIONS. ALSO SUPPLIED, FULLY HEAT 
TREATED, TO ENGINEERING SPECIFICATIONS. 


SP. 


ACHESON | COLLOIDS ; LIMB Tit) KIRKSTALL FORGE ENGINEERING LTD: LEEDS~ 5 


tL: HORSFORTH 2821 
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(XS AIO WDll IND] I Ii .F: 
Funditor Marking Machines ‘S) 


AX mame 


FOR THE S/EECY MARKING I 
OF AUTOMOTIVE PARTS / 
a 


Time is of the essence in marking. That is why so many motor 

manufacturers have already installed Funditor Marking Machines 

at the end of each production line. Funditor Marking Machines \ é \\ 
\\\ A \\ \\\ A 

quickly mark trade-marks, graduations, instructions, part numbers | \ 

for identification of Spare Parts marks to Government specifica- iS 


tion, etc. Ask for descriptive literature or send parts for 


specimen marking. 


Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 CLErkenwell 6155/7 » Sa 
Mitt ANNI 





EPRICIENT 
Ole RI NTe 


with 


MARSTON 
RADIATORS 





every form of ig 


transport 


For assistance on any problem connected with heat exchangéwrite to 


MARSTON EXCELSIOR LTD WOLVERHAMPTON tel: Fordhouse 2181 


(A subsidiary combany of Imperial Chemical Industries Ltd.) dal) Tel : Leeds 37351 
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Has a fastening job 
put you 
‘on the spot’? _an idea is beta 


en To get the best from the Lewis 
Spring Service, call us in at the 
birth. We do know a lot about 
springs, and modesty aside, a hint from 
us has been known to turn a puny 
weakling into a lusty product, fit for the 
dollar market. 


Makers of high-quality springs since 1919, 


A.1.D. approved. BIF 


LEAVE /7 TQ may 5-16 


LEME, | Sie” 
bsee oun exert) 


Stand No. D140 
THE LEWIS SPRING CO. LTD. 
RESILIENT WORKS, REDDITCH 
Telephone: Redditch 7201/2 
London Office: 321, HIGH HOLBORN, W.C.1. 
Telephone: HOLborn 7479 & 7470 




















Why do the worrying when we've already done 


it for you? Dot Fasteners are made in 


+ 7m Nt aap ties POE 


a great variety of designs for a prodigious 
number of jobs—including yours probably. 
If not, our unique experience of fastening 
one thing to another will quickly fir 

an answer. It’s a sure way 


out of a problem to— 


fasten ow he 


CARR FASTENER CO. LTD 
Stapleford, Nottingh ele : pe... 
ABINGDON WORKS+ KINGS RD + TYSELEY + BIRMINGHAM 11+ ENGLAND 


R/ci8/2 
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Ward ot Maximum Ficduction 


Sea 4 


Ample room surrounds each Ward machine in 
these pictures because maximum production can 
always be relied upon. The photographs, taken at 
the Yorkshire works of a leading firm of precision 
manufacturers, include all sizes of Ward Capstan 
and Turret Lathes from No. IA to No. 10. 


MAY WE SEND YOU PARTICULARS? 





™. a 
~ TT sae iF 


H.W. WARD & CO. LTD 


SELLY OAK BIRMINGHAM 29 \..4 


TELEPHONE SELLY OAK 1131 
W586 


ENT 


POWER 
SPEED 
ACCURACY 
EASE OF CONTROL 


L 
MILLING 
MACHINE 


KENDALL & GENT L’ 


VICTORIA WORKS 
GORTON 


MANCHESTER ‘ae Telephone EAST 1035 


K 168 
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Do you need veasnmons OOITROTTER 


plastics for 
defence 


programmes 


The new burden imposed on industry by the 
over-riding demands of defence production 
can be lightened from the outset by passing to 
EKCO Plastics problems involving high grade 
precision mouldings. EKCO take over complete 
production— down to final test and inspection by 
staff that is officially approved by A.LD., 


Admiralty and other Government Departments. 


EKCO 


PLASTICS FOR 
INDUSTRY 


Members of the British Plastics Federation and 
the Society of the Plastics Industries of America. 


E. K. COLE LTD. (Plastics Division) SOUTHEND-ON-SEA 


116 


| 


HARDBOARD TOP 
REINFORCED TO 
CARRY UP TO2 cwt. 


SAVES TIME 
AND LABOUR 


WHEELS AT 
A TOUCH 





A sturdy cabinet fitted 
with ball-bearing cast- 
ors designed to hold 
all necessary tools with 
special drawers for the 
smaller tools. Fitted 
with double doors and 
internal lock, also 
“Pram” handle at side. 
Attractive Red Stove 
enamel finish. 

Size approx.: 

30 x 16 x32 high. 


AS RECOMMENDED BY 
ROOTES DEVELOPMENT DEPT. 


JOHN CASHMORE LIMITED, GREAT BRIDGE, TIPTON, STAFFS. 
Tel: Tipton 2181 (5 lines). Alsoat Newport, Mon. Tel: Newport 3944 (4 lines) 








dm CE 195 





Handling Notes 


' 
! 
' 
No. | 4 
' 


FLAT=BAN OD 
STRAPPING 


Strapping with flat steel band is recognised as 
the sirongest, safest, most economical method 
of strapping cra‘es and packages, and fo 
bundlin; unpa-ked units whether for transit 
over long di tances or for dist:ibution between 
the departments of a factory 

With Seal-less Strapping the high tensile steel 
bani is locked to itself without seals. There 
is no proje tion ab ve he surfece of the pack 
age, so that the strapping is flat, and stacking 
and handling are safer and easier. 

The Seal-less Strapping System can be demon 
strated on your own pack ng floor. Seal-less 
saves wase at the seal by dispensing with 
unnecessary overlaps and cut-offs 


The Seal-less service is nation- 
wide. See for vourself how 
Seal-less § 

extra 

economy 10 your 
Department 
telephone to 


SEAL-LESS STRAPPING LTD. 


19/21, Southwark Street, London, S.E.1. (Telephone No. HOP 4224) 


L # 
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Aluminium Alloy Engine Castings 


by 

WILLIAM 
MILLS 

LIMITED 


FRIAR PARK FOUNDRY 
FRIAR PARK ROAD 
WEDNESBURY, STAFFS 











Wallows int Walsall . Staffs. Heth ao LSA 
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A ETERS Y LX A 
for the motar indus 


A 


with q CL AYTON 


Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detecticn. 


WILLIAM. E. CARY Ltp. 
RED BANK + MANCHESTER 


Telephone: BLAckfriars 5691/6 
Telegrams: Carybank, Manchester 
Also at 
SALFORD, GLASGOW, LONDON & COVENTRY 





' 
' 
7 





i SNE 


In‘ thousands of workshops and factories throughout 
the world, CLAYTON hoisting and handling equip- 


ment is making materials handling quicker, easier and 





cheaper. CLAYTON equipment is chosen because it 
is so simple to operate, so reliable in service and so 
easy to maintain. CLAYTON manufacture overhead 
cranes, electric hoist blocks, runways and telphers. 
They are British made to the highest standards of 
workmanship and design. Write for catalogue 480 B 
which illustrates and describes the whole range. 


| eee 


i 10 , CLAY TON P.V.C. WING PIPINGS, as supplied to leading motor 
Handling problems solved by HOISTING & HANDLING EQUIPMENT | manufacturers and body builders at home and abroad, 
OF ENDURING QUALITY have proved that plastic materials survive the severest 

| tests. Whether as standard fittings used as wheel arch 

pipings or specially designed joint mouldings our sections 

are guaranteed to meet your particular requirements. 

Extrusions are our business — not just a department. 


See our Stand V10, B.I.F., Earls Court 
THE CLAYTON CRANE & HOIST COMPANY LIMITED 


Tahoe Cea 18 ei C. & C. MARSHALL LTD. 


Represented in most principal countries PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3'ines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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Tested ana recommended by the 
Ministry of Supply (MVT Branch) 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 

scientific sealing which has 

been proved by rigorous tests 

to be the perfect jointing for 

smooth surface and screw 

unions. OSOTITE is a simply 

applied, liquid compound, im- 

pervious to heat, petrol, oil, 

oO § O 7 : T E grease, water and steam which 


ensures in a few minutes a 


A Stuck HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 
ee 


Fn ODUCT Write for full details and prices to : 
SLICK. BRANDS LIMITED 


STAFFORD ROAD, WADDON, CROYDON, ENGLANO 
Tel: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 








shape and form in 
SHEET METAL! 


Today, shape and form in all sheet metal fabri- 
cation are of premier importance and therefore 
call for the use of first class equipment . . . such 
as those machines in the world famous range of 
Besco SHEET METAL WORKING MACHINES AND 
PRESSES. Too numerous in variety and size to 
advertise individually we offer ALL machines 
for ALL operations in sheet metal ! 





Besco Production Guillotines. Seven models . . . 36’, 48” 
and 72” wide to cut 14 s.w.g. mild steel and similar models plus a 
96” machine to cut }” mild steel. Undercrank for high speed 
motor drive. Automatic hold down unit. The }” models are 
geared. Registered Design Nos: 853183, 853253, 853184, 863647. 


Exhibiting at 
BRITISH INDUSTRIES FAIR 
CASTLE BROMWICH 
Stand D411 


F. J. EDWARDS LIMITED LANSDOWNE HOUSE, 
359-361 EUSTON ROAD, LONDON, N.W. 1! 41 WATER STREET, BIRMINGHAM, 3 


Telephones : Euston 4681 (7 lines) 3771 (4 lines) Telephones : Central 7606-7 
Telegrams : Bescotools Norwest London Telegrams : Bescotools Birmingham 3 
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THE AMAZING 
UNDERSEAL 


Rubberised PROTECTIVE COATING 


1S SO IMPORTANT TO THE LIFE OF ALL 
CARS THAT IT SHOULD BE APPLIED 
BEFORE CARS FIRST TAKE THE ROAD! 


QUIETER 
THAN 
EVER BEFORE 





PROTECTED 
AGAINST 
FLYING STONES 





Today more than ever, mew cars are 
PRCOFED 


AGAINST RUST 
& CORROSION 


precious things, and every possible 
step should be taken 


to ensure 








maximum service and car-life. Even 
before new cars take the road, | LESS 
UNDERSEAL Rubberised Protec- 
tive Coating should be applied. 


PANEL DRUM 








UNDERSEAL makes quiet cars even quieter, 
deadens panel-drum, reduces vibration, protects the under- 


hody against flying stones and rust. 


Write for descriptive folder to:— 
Minnesota Mining and Manufacturing Co., Ltd. 
Penllergaer, Gorseinon, Nr. Swansea, Glam 


PROTECTIVE COATING 


adds years to the life of a car 





Large Diagrams 
up to 
144” x 74” 


No complex 

electric —cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready es and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


DOBBIE M*INNES LTD 
Noutical & Engineering In ar 
BROOMLOAN RD GLASGOW Swi 


Also at SOUTH SHIELDS LIVERPOOL LONDON 








HAND CONTROL 


A—Vacuum Gauge es 
B—Brake : 
C—Accelerator : 

D—Preset 

E—Parking Brake 


F—Clutch (on Gear Lever) 


FEENY AND 
JOHNSON LTD. 


134-136 EALING RD., WEMBLEY, 
MIDDLESEX. 
Telephone : WEMbiey 4801 & 4802 








NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 


Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield. 
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10 for the 


slice of | by B.0.C oxygen 


cutting machine 


Ten plates of mild steel cut and shaped in 
a single pass of the oxygen cutter... to 
identical measurements and with such a 
high quality finish that no subsequent 
machining is required. This operation— 
simple routine to the B.O.C 36” cutter 
illustrated—saves time, labour and cutting 
gases, and permits quantity production to 
be carried on without loss of accuracy. 


Apply to our local office for demonstration. 


MAKE AND MEND WITH B.0.C MATERIALS, 
i EQUIPMENT AND SERVICE 


(€) THE BRITISH OXYGEN CO LTD 


LONDON AND BRANCHES 








OUTSTANDING @ F J raps 


5 
& 


\ These two Johansson taps are in 
ever-increasing demand—for precision 
performance and increased economy. 

Spiral Fluted Taps for blind-hole machine 
tapping. Only one tap per set is 
needed for perfect threads in most materials. 
Spiral Pointed Taps for machine tapping 
through holes in most ductile materials. 
Only one tap needed to produce 

the threaded hole. 


JOHANSSONALTD: 


z2== 
PRECISt*OW TOOLS O INSTRUMENTS 


SOUTHFIELDS RD., DUNSTABLE, BEDS. TELEPHONE : DUNSTABLE 422/3 


OHB 
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CLASSIFIED ADVERTISEMENTS 
RATE 4d. per word, minimum 4/-. Each 
Paragraph charged separately. Box number 
S$ words—pius 1/-. Advertisements for the 
May, 1952, issue should be to hand not 
laier than Ist post April 23rd. No 
responsibility accepied for errors. 


SITUATIONS VACANT 
The engagement of persons answering th 
advertisements must be made through the 
office of the Ministry of Labour «nd Nationa 
Service etc. tf the applicant is a man 
18-64 or a woman aged 18-S9 inclusive, unl 
he or she or the employer ts excepted fron 
the provisions of The Notification of Vacan 
Order, 1952 


A GE NTS required with live connections 
+4 sell on attractive commiss.on basis, really 
class F.uted Rubber Matting. Box 8036 
Automobile Engineer 
N ECHANICAL or Automotive Engi 
trequ.red to head newly formed Engineering 
Research section in research organization of we 
known North Midiands manufacturing compar 
Academic training to honours degree standard i 
mechanical or automotive engineering req I 
preferably with three years’ exper.ence of research 
and development of mechanical systems. Exce 
lent prospects for man _ with energy 
initiative Pension scheme Starting 
£600-£1,000 according to qualifications 
experience. Applicat.ons to Box 8035, c/o Aut 
mobile Engineer (4514 
(CROWN AGENTS FOR THE COLONIES 


MECHANIC AL Engineer required by t 
- Sekondi-Takoradi Town Council, Gold 
Coast, for two tours of 18 to 24 months in first 
instance with prospect of pensionable employ 
ment. Commencing salary according to qualifica 
tions and experience in scale £720 rising 
£1,300 a year (including overseas pay Temporary 
allowance between £114 and £150 a year. Outfit 
allowance up to £60. Free passages. Libera 
leave on full salary. Candidates should possess 
a University degree in Mechanical Engineer.ng 
x be Corporate Members of _ Institutior 
of Mechanical or Automobile Engineers 
The duties of the post include respon 
sibility for the repair, maintenance and servicing 
of all the Council’s mechanical vehicles 
appliances and installations and candidates should 
have had appropriate train.ng and experience 
Apply at once by letter, stating age, full names 
in block letters and full particulars of qualifications 
and exper.ence and ment.on.ng this paper to the 
Crown Agents for the Colonies, 4, Millbank 
London, S.W.1, quoting on letter M.29167.B. The 
Crown Agents cannot undertake to acknowledge 
all apptications and will communicate only witt 
applicants selected for further cons.deration, [4512 
pRAv GHTSMEN, Senior and Junior, exper 
ence of press and machine tools, jigs 
fixtures, p'ant, etc., an advantage App’y stating 
age, exper.ence and salary required. Vanderve 
Products, Western Avenue, W.3 [449 


ADAAAAMAAA AA 
DRAU GHTSMEN OF ABILITY REQUIRI D 


for progress.ve positions affording scope 
init-ative and original work in: 





a) Chassis, transmission and _ body 
municipal cleansing vehicles 
b) Light and Heavy Trailers, Genera 
Engineering 
(c) Solid fuel, gas and oil fired boilers for 
low pressure steam and hot water 
d) Jig and Tool Design in connection with 
(a), (b) and (c 
Good working cond tions, $-day week, pension 
and profit sharing scheme. Men experienced ir 
work of a similar nature should apply by letter 
g.ving full particu'ars, age and salary requ.red to 
The Personne) Manager, 
J. BROCKHOUSE & CO. LTD 
Victoria Works, Hill Top, West Bromwich 





SITUATIONS VACANT 
DE VELOPMENT Engineers Leading con- 
structor of aircraft gas turbine engines 
requires engineers to assist in the adoption of 
manufacturing processes involved in the intro- 
duction of fabricated construction to their 
engines This work offers considerable scope 
in the application of sheet metal techniques to 
lightweight precision engineering, and is pioneer- 
ing in a new field. Applicants should preferab!y 
be between 26 and 32 years old, with experience 
ot press and sheet metal work in gauges up to 
14 s.w.g An eng:neering degree is a desirable 
but not an essential qualification. Apply giving 
particulars of education, training and experience 
to Box 8033, c/o Automobile Engineer [4511 
EVELOPMENT Draughtsman (23-30 years 
of age). Experienced in precision engineering, 
preferably in connection with the automotive 
industry Minimum — qualifications Higher 
National Certificate or equivalent plus workshop 
training. The work is of a varied and interesting 
nature and gives scope to inventive type of 
individual. The Rover Company Ltd., Tyseley, 
Birmingham, 11 App'y to Local Ministry of 
Labour or Scheduled Agency [4517 

. MACHINERY WANTED 
W ANTED, all classes of machine tools, also 
presses and sheet metal working machinery 

yf every description; best prices paid 
F J. EDWARDS, Ltd., 359-361, Euston Rd., 
London, N.W.1. Tel. Euston 4681 and 3771 
Telegrams: Bescotools, Norwest, London. [3407 








AN ENGINEERING ALPHABET 


DOME NUTS 


Bre (CXL) 


for Precision parts from 
the bar in any metal 
and to customers require- 
ments in any quantities. 
We are specialist 
machinists. 


Send us your enquiries. 


BIRMINGHAM 
STAND); 


oe 


M.C.L. & REPETITION LIMITED 


POOL LANE, LANGLEY, BIRMINGHAM 
BROADWELL 11/5 (4 lines) 
BROADWELL 1757 


Telephone : 





H oldens 








SITUATIONS VACANT 
a hy? MAJESTY’S COLONIAL SERVICE 
HONG KONG 
VACANCY exists in the Education Depart- 
ment, Hong Kong, for a Technical Instructor 
to teach Mechanical and Automobile Engineering. 
Age limit 30-35 years. Post is permanent and 
pensionable subject to a period of probation. 
Arrangements can be made w.th Home Education 
Authorities for the release of teachers for a 
period of up to five years, and superannuation 
rghts may be safeguarded by arrangement with 
the Ministry of Education. 
sl ARY scale is £800 to £1,411 5s. inclusive 
of expatriation pay. Point of entry dependent 
on age, war service and exper.eme A non- 
pensionable cost of living allowance is also pay- 
able. Quarters at low rentals. Fiee passages tor 
officer, wife and family (not exceed.ng four 
persons beside himse.f). Generous home leave. 
Candidates should possess Graduateship of the 
Institute of Mechanical Engineers, or Higher 
National Certificate, or a Full Technological 
Certificate of the City and Guilds in either 
Machine Design, Machine Shop Engineering or 
Automobile Engineering Practice 
emit should also have served as apprentices 
or pup Is in the automob.le trade. Experience 
of anune shop work, engine fitting, chassis 
maintenance and e‘ectrical work is essential and 
a knowledge of modern body repair work is 
highly desirable. Teaching experience desirable 
but not essential. 
PPLICANTS should write for further particu- 
«4 ‘ars and a form of application to the D.rector 
of Recruitment (Colonial Service), Colon:al Office, 
Sanctuary Buildings, Great Smith Street, S$.W.1, 
quoting reference 27054/192. Closing date for the 
rece.pt of app! a 26 April 1952. 
( YOLONIAL 
March 1952. [4519 
MISCELLANEOUS 
QTEAM Cleaning by the “ Speedylectric ” 
Mobile Steam Jet Cleaner with steam and 
detergent at finger-tip control will quickly dis- 
perse grease, oil and dirt. Fully automatic and 
totally enclosed. Just plug in and one man can 
do the work of five by other methods. Ideal 
for factories, machinery, garages, cer chassis, 
Send for Leaflet $.200 astian and Allen 
Ferndale Terrace, Harrow, Middlesex. 
[4496 


UNDerhill 0440 
PATENTS 
THE proprietor of British Patent No. 575417, 
ented “* Compound master cylinder ’’ offers 
same for licence or otherwise to easuie practcal 
working in Great Britain. Enquiries to Singer, 
Stern & Cariberg, 14 ’ Jackson Boulevard, 
Ch.cago 4, Illino.s, U.S [45 
HE proprietor ‘of British Patent No. 573669, 
enut.ed ‘ Hydraulic Clutches,” offers same 
for licence or otherwise to ensure practical work- 
ing in Great Brita.n. Enquir.es to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, Chicago 
4, Illino.s, U.S.A. (4516 
HE next step in the development of P,ston 
type 1.C. Engines. 
IGH compress.on ratio, low octane require- 


ment 
RESULT of five years’ research 


ENQUIRIES invited from Manufacturers 
having necessary personnel and facilities for 
exploitation of te type engine suitable all 
purposes and s‘z 

APPLY Box 8032, c/o Automobile 77317 


BOOKS 
NY offers, ‘“‘ Automobile Engineer "’ for years 
= 1916 to 1949 inclusive; also “ Engineering 
Production,’ years 1920 and 1921. All in good 
condition. Burnet, “ Pendine,’’ St. Leonard's 
Road, Claygate, Surrey. [4509 
WANTED ; 
DVERTISER attempting to compltete his 
= records wishes to remove carefully cuttings 
of limited number of displayed advertisements 
only from all copies of ‘* Auto Eng:neer, April, 
1930—February, 1942. Wou!d any owner willing 
to make available his copes in London for this 
purpose kind!y write to Box 8034, c/o Automobile 
Engineer, stating fee required {4513 





fo your own spectttcation-- 


PRECISION AUTO-TURNED PARTS 


We are specialists in the quantity production of parts 
turned from the bar to a maximum diameter of 13 


Le. 


Modern plant and methods ensure a standard of work- 
manship that guarantees trouble-free assembly on your 


production lines. 


FOR QUALITY AND ACCURACY, SPECIFY — 


NORTHERN AUTOMATIC SCREW CO., LTD. 


GOLF ROAD, HALE, ALTRINCHAM, CHESHIRE. 


*Phone: Altrincham 2497 





AND THE 
AUTOMOBILE INDUSTRY 


Enots provide a wide range of Stan- 
dard Equipment which is supplied to 
many leading vehicle manufacturers 
throughout the world. The photograph 
is by courtesy of Jaguar Cars Ltd. 


BENTON & STONE ., Aston Brook Street, Birmingham, 6 
‘PHONE: ASTON CROSS 1905 





ASSEMBLED 
AS ONE UNIT 


“SHAKEPROOF® 


Announce 


SEMS costs by eliminating expensive hand assembly methods. 
Pick up a SEMS and drive it, only one unit to handle, 
Registered Trade Mark 


PRE-ASSEMBLED WASHER & SCREW UNITS 


Pre-assembled washer and screw units cut assembly 


it is as good as a third hand. You can’t forget the washer 
and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 
THE “ SHAKEPROOF ” LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 
SEMS ARE AVAILABLE}TOJBRITISH INDUSTRY FROM :—acTON BOLT LTD., CHASE RD., 


ACTON, N.W.10 e GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 e L.H. NEWTON & 
CO. LTD., NECHELLS, BIRMINGHAM 7e LINREAD LTD., STERLING WORKS, COX ST., BIRMINGHAM 3 


THE AUTOMOBILE ENGINEER, April 1952 





Sura, PREDOMINANT 


cur” SIN GEAR FINISHING 


2 SHAVERS i : ° Of the processes involved in the efficient 


production of gears, none is quite so 
vital as that of tooth finishing. 
Messrs. George Mann & Co., Ltd., have 
solved their problem of producing gears 
to exacting limits of accuracy and uni- 
formly high finish, by installing the Red 
Ring Gear Shaving Machine illustrated. 
In addition to theseimportant considera 
tions, a vital factor is that the cost of 
shaving gears is extremely economical. 
Such an advantageous combination of 
accuracy and economy is not possible by 
any other method. 


CHURCHILL-RED RING GEAR SHAVERS 
GIVE PERFORMANCE WITH ACCURACY. 


CHARLES 


Photograph by courtesy of Messrs. George Mann & Co., Ltd, 


&: CO. LT oe: 


COVENTRY ROAD SOUTH YARDLEY * BIRMINGHAM, 25 
ALSO AT LONDON, MANCHESTER, GLASGOW AND NEWCASTLE-ON-TYNE 


INDEX TO MANUFACTURERS’ ANNOUNCEMENTS 


>A PAGE PAGE 
Abingdon King Dick, Ltd. 114 r Br Ltd - 68 LC.I, (Marston Excelsior, Ltd.) 113 Renold & Coventry Chain Co., 

AC Sphinx Spark Plug Co. l K 116 Imperial Smelting C ae Lt he 62 
Acheson Colloids, Ltd. ‘ 112 llier & Collier, Lt , Ltd 7 Resinoid & Mica Products, L td. 100 
Ltd per & irmingham), ee Twist Drill Co., = Rockwell Machine Tool Co. 
12 9 
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Instrument 


may solve 


YOUR 


problem 


i nf 


nil Aine. iia, “ 
The Cossor Double Beam 
Oscillograph Model 1049, 
with camera Model 1428, is 
recording a timing sequence 
in a stud welding operation 
at the factory of Messrs. 
Cye-Are Ltd. 


In displaying simultaneously the mutual effect of two In Models 1035 and 1049 the two 


related and variable quantities the Cossor Double Beam 
Oscillograph is solving many of the fundamental problems 
with which the Research and Development scientist is 


traces are presented on a flat screen 
of 90mm. diameter and the amplifiers 
and time base are so calibrated that 


measurement of the voltage input as 


constantly beset. In addition, workers in every branch of 


Industry are realising the infinite uses of this instrument 
in the detection and analysis of faults and the accurate 
monitoring of manufacturing processes. 

The technical advisory staff of the Cossor Instrument 
Division is always at your service to help with your own 


particular problem. 





well as the time interval between 
various significant portions of the 
oscillogram is made possible. Per- 
manent records of these traces for 
subsequent analysis may conveniently 
be made by attachment of the Cossor 
Model 1428 Camera. 


COSSOR 


ELECTRONIC INSTRUMENTS 


Please address enquiries : 


A. C. COSSOR LTD., INSTRUMENT DIVISION (DEPT. 6), HIGHBURY, LONDON, N.5 
Telephone : CANonbury 1234 (30 lines) C.1.33 


* Use COSSOR VALVES and TUBES * 
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Pressure die castings in aluminium alloy form the 
major body components of the ‘ Flamemaster” 
hand torch illustrated here by courtesy of 
Messrs. Chance Bros. Ltd. Our customer 
says: ‘The aluminium die castings which we 
have obtained from you for use on this product 
have proved entirely satisfactory, and are a great 
improvement on the previous covers. It is-in 
fact true to say that they save us considerable 
assembly cost due to their accuracy of fit and 
excellent finish.” Extract of letter from Messrs. 
Chance Brothers Ltd., Smethwick, Birmingham 40. 


BIRMINGHAM ALUMINIUM CASTING (1903) CO LTD 
‘BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 





